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wherein each symbol is as defined in the specification, and salts thereof, and a phannaceutical composition containing 
same are provided. These compounds are useful in treating the diseases curable based on a hypoglycem'c action, 
and the diseases curable based on a cGMP-PDE bihibitory a^on, a smooth muscle relaxing action, a bronchodilating 
action, a vasodilating action, a smooth muscle cell inhibitory action and an allergy inhibitory action. 
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Description 
Technical Field 

5 [0001] The present invention relates to novel Imidazole compounds. More particularly, the present invention relates 
to novel imidazole compounds and salts thereof having hypoglycemic activity or PDE-V inhibitory activity. The present 
invention also relates to a method for producing the above-mentioned imidazole compounds and salts thereof. More- 
over, the present invention relates to phamiaceutlcal compositions comprising the above-mentioned imidazole com- 
pound or a salt thereof as an active ingredient. 

10 

Disclosure of the Invention 

■ [0002] The present invention aims at providing novel imidazole compounds, pharmaceutically acceptable salts there- 
of and phamnaceutical preparations comprising the above-mentioned imidazole compound or a phamiaceutlcally ac- 

is ceptable salt thereof as an active Ingredient, which are used as an agent for the prophylaxis and/or treatment of impaired 
glucose tolerance disorder, diabetes (e.g., type II diabetes), gestational diabetes, diabetic complications (e.g., diabetic 
gangrene, diabetic arthropathy, diabetic osteopenia, diabetic glomerulosclerosis, diabetic nephropathy, diabetic der- 
matopathy, diabetic neuropathy, diabetic cataract, diabetic retinopathy and the Wke), insulin resistance syndrome (e. 
g.. Insulin receptor abnomnality, Rabson-Mendenhall syndrome, teprechaunism, Kobberling-Dunnigan-syndrome, Serp 

20 syndrome, Lawrence syndrome. Gushing syndrome, acromegaly and the like), polycystic ovary syndrome, hyperlipi- 
demia, atherosclerosis, cardiovascular diseases (e.g., stenocardia, cardiac failure and the like), hyperglycemia (e.g., 
those characterized by abnomial saccharometabolism such as eating disorders), pancreatitis, osteoporosis, hyperu- 
ricemia, hypertension, inflammatory bowel diseases, and skin disorders related to an anomaly of differentiation of 
epldemite cells; and, which, based on the cGMP-PDE (particularly PDE-V) inhibitory action, smooth muscle relaxing 

25 action, bronchodilating action, vasodilating action, smooth muscle cell inhibitory action , allergy suppressing action and 
the like, are used as an agent for the prophylaxis and/or treatment of angina pectoris, hypertension, pulmonary hyper- 
tension, congestive heart failure, glomerulopathy (e.g., diabetic glomerulosclerosis), tubulointerstitial disorders (e.g., 
kidney diseases induced by FK506, cyclosporin and the like), renal failure, atherosclerosis, angiostenosis (e.g., after 
percutaneous arteriopiasty), peripheral vascular diseases, cerebral apoplexy, chronic reversible obstructive impairment 

30 (e.g., bronchitis, asthma Inclusive of chronte asthma and allergic asthma), autoimmune diseases, altergrc rhinitis, ur- 
tk^aria, glaucoma, diseases characterized by impaired intestinal motility (e.g., irritable bowel syndrome), impotence (e. 
g., organic impotence, psychic impotence and the like), nephritis, cancer cachexia, restenosis after PTCA, cachexia 
(e.g., progressive weight loss due to lipolysis, myolysis, anemia, edema, anorexia and the like In chronic diseases 
such as cancer, tuberculosis, endocrine diseases and AIDS), and the like. 

35 [0003] The imidazole compound [hereinafter to be also referred to as the objective compound (I)], which is the novel 
compound of the present invention, has the fontiula (I): 




so Ri is an aryl or heterocyclic group substituted by a substituent selected from the group consisting of (1) aryl, (2) 
heterocyclic group, (3) halogen, (4) halo(lower)alkyl, (5) lower alkylthio, (6) nitro, (7) lower alkenyl optionally sub- 
stituted by aryl, (8) lower alkynyi optionally substituted by aryl, (9) lower alkoxy optionally substituted by cycle 
(lower)alkyi or aryl, (10) aryloxy and (11) amino optionally substituted by protected carboxy or lower alkyi; 
is a lower alkyI; 

S5 r3 Is a hydrogen, halogen, lower alkyI or nitro; 

is (1) a lower alkenyl optionally substituted by aryl or heterocyclic group, (2) aryl optionally sul>stituted by lower 
alkenyl, (3) lower alkyI, or (4) heterocycPic group optionally substituted by halogen; 
A is a lower alkylene; and 
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L is a single bond, lower alkenylene or lower alkylene optionally substituted by aryl or heterocyclic group, or -X- 
CH2- wherein X Is -0-, NRS wherein is hydrogen or lower alkyi, or -S-. 

[0004] Preferred salts of the objective compound (1) are conventional sails that are non-toxic and acceptable for use 
5 as pharmaceuticals. Examples thereof include salts with allcaii metal such as sodium and potassium, salts with allcaline 
earth metal such as calcium and magnesium, salts with inorganic base such as anrtmonium salt, salts with organic: 
amine such as triethylamine, pyridine, picoline. ethanolamtne and triethanolamine, salts with inorganic acid such as 
hydrochloric acid, hydrobromic acid, sulfuric acid and phosphoric acid, salts with organic carboxylic acid such as formic 
acid, acetic acid, trifluoroacetic acid, maleic acid and tartaric acid, addition salts with sulfonic add such as methanesut- 
10 tonic acid, benzenesulfonic acid and p-toluenesulfonic acid, and salts or addition salts with base such as basic or acidic 
amino acid such as arginine, aspartic acid and glutamic acid. 

[0005] The objective compound (1) and a salt thereof of the present invention can be produced by the method shown 
by the following reaction fomnulas. 

15 Production Method 1 : 

[0006] 




or reactive derivative at or a salt thereof 
carboxyl group thereof, 
or their salts 



40 




A 

or a salt thereof 



wherein each symbol in the formulas is as defined above. 
so [0007] Various definitions in the above- and below-mentioned herein are explained in detail in the following. 
[0008] "Lower" means 1 to 6 carbon atoms, unless otherwise specified. 

[0009] "Alkyi" and "alkyi moiety" are each preferably linear or branched alkyi. Preferable spedfic examples include 
methyl, ethyi. 1 -propyl, l-propyl, 1 -butyl, l-butyl, t-butyl, sec-butyl, 1-pentyl, l-pentyl, sec-pentyl, t-pentyl, methylbutyl, 
1 , 1 -dimethylpropyl, 1 -hexyl, 1 -methylpentyl, 2-methylpentyl, 3-methylpentyi, 4-methylpentyl, 1 -ethylbutyl, 2-ethyIbutyl, 
55 3-ethylbutyi, 1,1-dimethylbutyl, 2,2-cnmethyIbutyl, 3.3-dimethylbutyl, 1 -ethyl-1 -methylpropyi, 1-heptyl, 1 -methylhexyl, 
2-methylhexyl, 3-methy! hexyl. 4-methylhexyi, 5-methylhexyl, 1 -ethylpentyl, 2-ethyIpentyl, 3-ethylpentyl, 4-ethylpentyl, 
1 , 1 -dimethylpentyl, 2,2-dimethylpentyl, 3,3-dimethylpentyl, 4,4-dimethylpentyl, 1 -propylbutyl, 1 -octyl, 1 -methylheptyl, 
2-methylheptyl, 3-methylheptyl, 4Hnethylheptyl, 5-methylheptyl, 6-methylheptyl. 1 -ethyf hexyt, 2-ethylhexyt, 3-ethyl- 
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hexyl, 4-ethylhexyl, 5-ethylhexyl, 1.1-dimethylhexyl, 2,2-dimethylhexyl, 3.3-dlmethylhexyl, 4,4-dimethylhexyl, 

5,5-dlmethylhexyl, 1 -propylpentyl, 2-propylpentyl and the like, 

[0010] Of these, particularly preferred is alley! having 1 to 6 carbon atoms. 

[0011] "Alkenyl" and "alkenyl moiety" are preferably exemplified by Hnear or branched alkenyl, such as ethenyl, 
s 1 -propenyl, 2-propenyl, 1 -butenyl, 2-butenyI, 3-butenyl, 1 .3-butadienyl, 1 -pentenyl, 2-pentenyl, 3-pentenyl, 4-pentenyl, 

1- hexenyl, 2-hexenyl, 3-hexenyl, 4-hexenyl, 5-hexenyl and the like. 

[0012] Of these, preferred is alkenyl having 2 to 6 carton atoms, and more preferably ethenyl. 
[0013] "Cyclo(lower)alkyr is cycloalkyi having 3 to 1 0, preferably 3 to 7. carbon atoms. Preferable examples thereof 
include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and cycloheptyl, with more preference given to cyclopropyl, 
10 cyclobutyl, cyclopentyl and cyclohexyl. 

[0014] Examples of preferable "lower alkylene" include methylene, ethylene, propylene, butylene, pentylene, hexy- 
lene and the like, with partteuiar preference given to alkylene having up to 4 carbon atoms. Of these, particularly 
preferred is methylene. 

[0015] Examples of preferable "lower alkynyl" include linear or branched alkynyl, such as ethynyt, 1 -propynyl, 2-pro- 
« pynyl, 1-butynyl, 2-butynyl, 3-butynyl, 1-pentynyl, 2-pentynyl, 3-pentynyl, 4-pentynyl, 2-methyl^-butynyl, 1 ,1-dimethyl- 

2- butynyl, 1-hexynyl, 5-hexynyl and the like. 

[0016] Of these, particularly prefen-ed is alkynyl having 2 to 6 carbon atoms, which is more preferably ethynyl. 
[0017] Examples of preferable "lower alkenylene" include linear or branched alkenylene, such as ethenylene, 1 -pro- 
penylene, 2-propenylene, 1 -butenylene, 2-butenylene, 3-butenylene, 1-pentenylene, 2-pentenylene, 3-pentenylene, 
20 4-pentenylene, 1-hexenylene, 2- hexenylene, 3-hexenylene, 4-hexenylene, 5-hexenylene, methyl ethenylene, ethyl 
ethenylene, 1 -pentyl ethenylene and the like. 

[0018] Of these, particularly prefen-ed is alkenylene having up to 4 carbon atoms, more preferably ethenylene, 
[0019] "Lower alkoxy" is linear or branched alkyloxy having up to 6 carbon atoms. Preferable examples thereof 
include methoxy, ethoxy, 1-propyloxy, i-propyloxy, 1-butyloxy, i-butyloxy, sec-butyloxy, t-butyloxy, 1-pentyloxy, i-penty- 
25 loxy, sec-pentyloxy, t-pentyloxy, 2-methylbutoxy, 1 -hexyloxy, i-hexyloxy, t-hexyloxy, sec-hexyloxy, 2-methylpentyloxy, 

3- methylpenty!oxy, 1 -ethylbutyloxy. 2-ethylbutyloxy, 1,1-dimethylbutyloxy, 2,2-dlmethylbutyloxy, 3,3-dimethylbutyloxy, 
1 -ethyl-1 -methylpropyloxy, and the like. 

[0020] More preferred is alkoxy having up to 5 carbon atoms, such as methoxy, ethoxy, 1-propyloxy, i-propyloxy, 
1 -butyloxy, i-butyloxy, sec-butyloxy, t-butyloxy, 1.-pentyloxy and the like. 

30 [0021 ] "Halogen" is exemplified by fluorine atom, chlorine atom, bromine atom and iodine atom. 

[0022] "Halo(lower)alkyl" is a linear or branched alkyi having up to 6 carbon atoms, whfch is substituted by fluorine 
atom, chlorine atom, bromine atom or Iodine atom, and is preferably exemplified by a linear or branched aikyi having 
up to 6 carbon atoms, which is substituted by fluorine atom, chlorine atom or bromine atom. Examples thereof include 
fluoromethyl, difluoromethyl, trifluoromethyl, chloromethyl, dfchloromethyl, trichloromethyl, bromomethyl, dibromome- 

35 thyl, tribromomethyl, 1 -fluoroethyl, 1 -chloroethyl, 1 -bromoethyl, 2-f luoroethyl, 2-chloroethyl, 2-bromoethyl, 1 ,2-difluor- 
oethyl, 1,2-dichloroethyl, 1 ,2-dibromoethyl, 2,2,2-trifluoroethyl, heptafluoroethyl, 1 -fluoropropyl, 1-chloropropyl, 
1-bromopropyl, 2-fluoropropyl, 2-chloropropyl, 2-bromopropyl, 3-fluoropropyl, 3-chloropropyl, 3-bromopropyl, 1,2-dif- 
luoropropyl, 1 ,2-dichloropropyl, 1 ,2-dibromopropyl, 2,3-d'ifluoropropyl, 2,3-dichloropropyl, 2,3-dibromopropyl, 3,3,3-tri- 
fluoropropyl, 2,2,3 ,3,3-pentafluoropropyl, 2-fluorobutyl, 2-chlorobutyl, 2-bromobutyl. 4-fluorobutyl, 4-chlorobutyl, 4-bro- 

^ mobutyl, 4,4,4-trifluorobutyl, 2,2,3,3,4.4,4-heptafluorobutyl, perfluorobutyl, 2-fluoropentyl, 2-chloropentyl, 2-bromo- 
pentyl, 6-fluoropentyl, 5-chloropentyl, 5-bromopentyl, perfluoropentyl, 2-fluorohexyl, 2-chlorohexyl, 2-bromohexyl, 
6-fluorohexyl, 6-chlorohexyl, 6-bromohexyl, perfluorohexyl and the like. 

[0023] "Lower alkylthio" is a linear or branched alkyithio having up to 6 carison atoms, whteh is preferably exemplified 
by methylthio, ethylthio, n-propylthio, i-propylthio, n-butylthio, i-butylthio, sec-butylthio, t-butylthio, n-pentylthio, i- 
^ pentylthio, sec-pentylthio, t-pentylthio, 2-methylbutylthio, n-hexylthio, l-hexylthio, t-hexylthio, sec-hexylthio, 2-methyl- 
pentylthio, 3-methylpentylthio, 1 -ethylbutylthio, 2-ethylbutylthio, 1 ,1-dimethylbutylthio, 2,2-dimethylbutylthio. 
3,3-dimethylbutylthio, 1 -ethyl-1 -methylpropyfthio and the like. 

[0024] More preferably, alkylthio having up to 4 cartDon atoms, such as methylthio. ethylthio, n-propylthio. I-propylthio, 
n-butylthio, i-butylthio, sec-butylthio, t-butylthio and the like, is exemplified. 
50 [0025] In the present specif k^ation, "aryl" and "aryl moiety" are each unsubstrtuted aryl or alkyl-substituted aryl. Ex- 
amples of preferable unsubstituted aryl include Cg - C^q aryl, such as phenyl, naphthyl and pentalenyl. Of these, pre- 
ferred are phenyl and naphthyl. 

[0026] "Alkyl-substituted aryl" means aryl substituted by at least one alkyl. The number of alkyI substituents is pref- 
erably 1 to 4. The aryl moiety of "alkyl-substituted aryl" is the same as for the aforementioned unsubstituted aryl. and 
55 the "alkyl moiety" is as defined above, which is preferably lower alkyl. Specific examples of preferable alkyl-substituted 
aryl include tolyl, xylyl. mesityl, ethylphenyl, propylphenyl and the like, with more preference given to p-tolyL 
[0027] "Heterocyclk: group" is a saturated or unsaturated, heteromonocydic or heteropotycycric group having at least 
one hetero atom, such as oxygen atom, sulfur atom, nitrogen atom and selenium atom. Of these, unsaturated heterom- 
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onocyclic group is preferable. More preferred are the heterocyclic groups described in the below-mentioned (1), (7) 
and (9). which are particularly preferably pyridyt. thienyl and furyl. 
[0028] Heteromonocyclic group includes the following. 

s (1) Unsaturated 3 to 8-membered (more preferably 6- or 6-membered) heteromonocyclic group having 1 to 4 

nitrogen atoms, such as pyn'olyl, pyn-oltnyl, imidazolyl, pyrazolyl, pyrldyl, dihydropyridyl, pyrimidyl, pyrazinyi, py- 
ridazlnyl, triazolyl (e.g., 4H-1 ,2,4-triazolyl, 1H-1,2,3-tria2o!yl and 2H-1 ,2,3-triazolyl), tetrazolyl (e.g., 1 H-tetrazolyl 
and 2H-tetra2olyl) and the like. 

(2) Saturated 3 to 8-membered (more preferably 5- or 6-membered) heteromonocyclic group having 1 to 4 nitrogen 
10 atoms, such as pyrrolidlnyl, imidazolidinyl, piperidyl, pyperazlnyl and the like. 

(3) Unsaturated 3 to 8-membered (more preferably 5- or 6-membered) heteromonocyclic group having 1 or 2 
oxygen atoms and 1 to 3 nitrogen atoms, such as oxazolyl, isoxazotyl, oxadiazotyl (e.g.. 1 ,2,4-oxadiazotyl, 1 ,3,4-ox- 
adiazolyl and .1 ,2,5-oxadiazoly() and the like. 

(4) Saturated 3 to 8-membered (more preferably 5- or 6-membered) heteromonocyclic group having 1 or 2 oxygen 
IS atoms and 1 to 3 nitrogen atoms, such as morpholinyl, sydnonyl and the like. 

(5) Unsaturated 3 to 8-membered (more preferably 5- or 6-membered) heteromonocyclic group having 1 or 2 sulfur 
atoms and 1 to 3 nitrogen atoms, such as thiazolyl, isothiazolyl> thiadiazoiyl (e.g., 1 ,2,3-thiadiazolyl, 1 ,2,4-thiadi- 
azolyl. 1 ,3,4-thiadiazotyl and 1 ,2,5-thiadiazolyl), dihydrothiazinyl and the Hke. 

(6) Saturated 3 to 8-membered (more preferably 5- or 6-membered) heteromonocyclic group having 1 or 2 sulfur 
20 atoms and 1 to 3 nitrogen atoms, such as thiazolidinyl and the like. 

(7) Unsaturated 3 to 8-membered (more preferably 5- or 6-membered) heteromonocyclic group having 1 or 2 sulfur 
atoms, such as thienyl, dihydrodithinyl. dihydrodithionyl and the like. 

(8) Saturated 3 to 8-membered (more preferably 5- or 6-membered) heteromonocyclic group having 1 or 2 oxygen 
atoms, such as tetrahydrofuryl, tetrahydropyranyl and the like. 

25 (9) Unsaturated 3 to 8-membered (more preferably 5- or 6-membered) heteromonocyclk: group having one oxygen 

atom, such as furyl and the like. 

(10) Spiroheterocyclic group having 1 or 2 oxygen atoms, such as dioxaspiroundecanyl (e.g., 1 ,5-dloxaspiro[5,5] 
undecanyl) and the like. 

(1 1 ) Unsaturated 3 to 8-membered (more preferably 5- or 6-niembered) heteromonocyclto group having one oxygen 
30 atom and 1 or 2 sulfur atoms, such as dihydroxathinyl. 

Examples of heteropolycyclic group include the following. 

(12) Saturated or unsaturated 7 to 12-membered (more preferably 8 to 10-membered) heteropolycyclte (more 
preferably heterodlcyclic) group having 1 to 4 nitrogen atoms. 

Specific examples thereof include benzimidazolyl, indolyl, 2,3-dihydrobenzimidazolyl, pyrazolopyrimidinyl (e. 

55 g., pyrazolo[1 ,5-a]pyrimidinyl), tetrahydropyrazolopyrimidinyl (e.g., 4,6,6,7-tetrahydropyrazolo[1 ,5-a]pyrimidinyl). 

imidazopyrazolyl (e.g.. 4H-imidazo[1 ,2-b]pyrazolyl), dihydroimldazopyrazolyl (e.g., 2.3-dihydroimldazo[1 ,2-blpyra- 
zolyl), imidazopyridyl (e.g.,imidazo[1 ,5-a] (or[1 ,2-a]or[3,4-a])pyridyl, 1H (or3H)-imidazo[4,5-b] (or[4,5-c])pyridyl), 
pyrrolopyridyl (e.g., 1H-pyn'olo[3,2-b]pyridyl), pyrazolopyridyl (e.g., pyrazolo[1 ,5-a] (or [2,3-a]pyridyl, 1H (or2H)- 
pyrazolo[4,3-b]pyridyl), benzopyrazolyl (e.g., 1H (or2H)-benzo[c]pyra2olyl), dihydrobenzimidazolyl, benzotriazolyl 

40 (e.g., benzo[d][1 H-1 .2,3]triazolyl), indolidinyl, isoindolyl (e.g., 1 H-isoindolyl), indazolyl (e.g., 1 H (or 2H or 3H)-in- 

dazolyl), indolinyl, isoindolinyl, purinyi, quinolidinyl (e.g., 4H-quinolidinyl), isoquinolyl. quinolyl, phthaladlnyl, naph- 
thalidinyl (e.g., 1 ,8-naphthalidinyl), quinoxalinyl, dihydroquinoxalinyl (e.g., 1 ,2-dihydroquinoxaIinyl), tetrahydroqui- 
noxalinyl (e.g., 1,2,3.4-tetrahydroquinoxalinyl), quinazolinyl, dihydroquinazolinyr(e.g., 1,4 (or 3,4)-dihydroquina- 
zolinyl), tetrahydroquinazolinyl (e.g., 1 ,2,3,4-tetrahydroquinazonnyl), cinnolinyl, pteridinyl, pyrazinopyridazinyl (e. 

45 g., pyrazino[2,3-d]pyridazlnyl), imidazotriazinyl (e.g., imfdazo[1 ,2-b][1 ,2,4]triazinyl). Imldazopyrazinyl (e.g., 1 H-im- 

idazo[4,5-b]pynazlnyl), imidazopyrimidine (e.g., 3H-purine and imidazo[1 ,6-a) (or [3,4-a])pyrimidine), imidazopyri- 
dazinyl (e.g.. imidazo[2,3-b] (or [3,4-b])pyridazinyl), 1 H-1 -(or 2)pyrihfiidinyl and the like. 

(13) Saturated or unsaturated 7 to 12-membered (more preferably 8 to 10-membered) heteropolycyclfc (more 
preferably heterodlcyclic) group having 1 to 3 oxygen atoms. 

so Specific examples thereof include benzofuranyl (e.g., benzo[b](or [c])furanyl), isobenzofuranyl, furopyridyl, 

chromenyl (e.g., 2H-chromenyl), chromanyl, isochromanyl, benzoxepinyl (e.g., 3-benzoxepinyl), cydopentapyra- 
nyl (e.g., cyclopenta[blpyranyI), furopyranyl (e.g., 2H-furo[3,2-b]pyranyl, and the like. 

(14) Saturated or unsaturated 7 to 12-membered (more preferably 8 to 10-membered) heteropolycyclic (more 
preferably heterodicyclic) group having 1 to 3 sulfur atoms. 

ss Specific examples thereof include benzothiophenyl (e.g., benzo[b]thiophenyl), dihydrodithianaphthalenyl (e. 

g., 4H-1,3-dithiariaphthalenyl), dithlanaphthalenyl (e.g., 1 ,4-dithianaphthalenyl) and the like. 

(15) Saturated or unsaturated 7 to 12-membered (more preferably 8 to 10-membered) heteropolycycric (more 
preferably heterodlcyclic) group having 1 to 3 nitrogen atoms and 1 or 2 oxygen atoms. 
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Specific examples thereof include djoxoloimidazoiyi (e.g„ 4H-1,3-dioxolo[4,5-d]imidazolyl, benzoxazinyl (e. 
g., 4H-3,1 -benzoxazinyl), pyridooxazinyl (e.g., 5H-pyrido[2,3-d]oxazlnyl), pyrazolooxazolyl (e.g., IH-pyrazolo 
[4,3-d]oxazolyl), furopyridyl, and the like. 

(16) Saturated or unsaturated 7 to 12-niembered (more preferably 8 to 10-membered) heteropolycycllc (more 
s preferably heterodlcyclic) group having 1 to 3 nitrogen atoms and 1 or 2 sulfur atoms. 

Specific examples thereof include thienoimidazolyl (e.g., thieno[2,3-d]imldazolyl), thienopyridyl, dithiadiaza- 
indanyl (e.g.. 2,3*d'ithia-1 ,5-d!azalndanyl) and the like. 

(17) Saturated or unsaturated 7 to 12-membered (more preferably 8 to 10-membered) heteropolycyclte (more 
preferably heterodicyclic) group having 1 to 3 oxygen atoms and 1 or 2 sulfur atoms.. 

Specific examples thereof include thienofuranyl (e.g., thieno[2,3-blfuranyl) and the like. 

(18) Saturated or unsaturated 7 to 12-membered (more preferably 8 to 10-membered) heteropolycycllc (more 
preferably heterodicyclic) group having 1 nitrogen atom, 1 oxygen atom and 1 sulfur atom. 

Specific examples thereof Include oxathlolopyrrolyl (e.g., 4H[1 ,3]-oxathiolo[5,4-b]pyrrolyl) and the like. 

(19) Saturated or unsaturated 7 to 12-membered (more preferably 8 to 10-membered) heteropolycycllc (more 
IS preferably heterodicyclic) group having 1 or 2 selenium atoms. 

Preferable examples thereof include benzoselenophenyl (e.g., benzo[b](or [c])selenophenyl) and the like. 

(20) Saturated or unsaturated 7 to 12-membered (more preferably 8 to 10-membered) heteropolycycllc (more 
preferably heterodicyclic) group having 1 or 2 selenium atoms and 1 to 3 nitrogen atoms. 

Specific examples thereof include selenopyridyl (e.g., seleno[3,2-b]pyridyl) and the like. 
^ The preferable "aryl moiety" of "ary loxy" is the above-mentioned "aryl moiety", which Is more preferably phenyl. 

"Protected carboxy" is preferably esterifled carboxy. 

[0029] Examples of preferable ester moiety of the esterifled carboxy include: 

lower alkyi esters, such as methyl ester, ethyl ester, propyl ester, Isopropyl ester, butyl ester, isobutyi ester, t-butyl ester, 

25 pentyl ester and hexyl ester, optionally having at least one appropriate substituent, which is exemplified by lower al- 
kanoyloxy(lower)aikyl ester (e.g., acetoxymethyl ester, proplonyloxymethyl ester, butyryloxymethyl ester, valeryl- 
oxymethyl ester, pivaloyloxymethyl ester, hexanoyloxymethyl ester, 1 (or 2)-acetoxyethyl ester, 1 (or 2 or 3)-acetoxy- 
propyl ester, 1 (or 2, 3 or 4)-acetoxybutyl ester, 1 (or 2)-propionyloxyethyl ester, 1 (or 2 or 3)-propionyloxypropyl ester, 
1 (or 2)-butyryloxyethyl ester, 1 (or 2)-isobutyryloxyethyl ester, 1 (or 2)-pivaloyloxyethyl ester, 1 (or2)-hexanoyloxyethyl 

30 ester, isobutyryloxymethyl ester, 2-ethylbutyryloxymethyl ester, 3,3-dlmethylbutyryloxymethyl ester, 1 (or 2)-pentanoy- 
loxyethyl ester), lower alkanesuifonyl(lower)alkyl ester (e.g., 2-mesyiethyl ester), mono- (or di- or tri-)-halo(lower)alkyl 
ester (e.g., 2-iodoethyl ester and 2,2,2-trfehloroethyl ester), lower alkoxycarbonyloxy(lower)alkyl ester (e.g., methox- 
ycarbonyloxymethyl ester, ethoxycartonyloxymethyl ester, 2-methoxycarbonyloxyethyl ester, 1 -ethoxycarbonyloxye- 
thyl ester and 1 -isopropoxycartonyloxyethyl ester), phthalidindene(lower)alkyl ester and (5-lower alkyl-2-oxo-1.3-di- 

35 oxoI-4-yl)(lower)alkyl ester (e.g., (5-methyl-2-oxo-1,3-dloxol-4-yi)methyl ester. (6-ethyl-2-6xo-1.3-dioxoM-yl)methyl 
ester and (5-propyl-2-oxo-1 ,3-dloxol-4-yl)ethyl ester); lower alkenyl ester (e.g., vinyl ester and allyl ester); lower alkynyl 
ester (e.g., ethynyl ester and propynyl ester); aryl(lower)alkyl ester optionally having at least one suitable substituent, 
such as mono- (or di- or tri-)phenyl(lower)alkyl ester optionally having at least one suitable substituent, which is ex- 
emplified by benzyl ester, 4-methoxybenzyl ester, 4-n*itrobenzyl ester, phenylethyl ester, trrtyl ester, benzhydryl ester, 

40 bis(methoxyphenyl)methyl ester, 3,4-dimethoxybenzyl ester and 4-hydroxy-3,5-d*i-t-butylbenzyl esten aryl ester op- 
tionally having at least one suitable substituent. such as phenyl ester, 4-chlorophenyl ester, tolyl ester, t-butylphenyl 
ester, xylyl ester, mesltyi ester and cumenyl ester. cyclo(lower)alkyl ester (e.g., cyclohexyl ester); phthalldyl ester, and 
the like. 

[0030] When the above-mentioned substituents are substituted, the number of the substltuents is preferably 1 to 4. 
45 unless particularly specified. 

[0031] Preferable examples of the objective compound (I) is a conpound of the formula (lA): 
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CI 



,6 



(lA) 



wherein 



20 



25 



30 



35 



40 



45 



. 50 



R2 is methyl; 
R3 is chlorine; 

is (1) lower alicenyl optionally sut)stituted by aryl, (2) aryl, (3) lower all<yl, or (4) heterocyclic group optionally 
substituted by halogen; 

R® is (1) aryl, (2) heterocyclic group, (3) bromine, (4) halo(lower)all«cyl, (5) lower alkylthio, (6) nitro, (7) lower alkenyl 
substituted by aryl, (8) lower alkynyl substituted by aryl, (9) lower alkoxy optionally substituted by cyclo(lower) 
alkyi or aryl, (1 0) lower alkyi optionally substituted by aryloxy, or (11 ) amino optionally substituted by protected 
cart>oxy or lower alkyi; and 

L isethenylene 

and a salt thereof. 

[0032] Of the above-mentioned compounds (I A), a compound wherein R^ is aryl or lower alkenyl optionally substituted 
by aryl, R^ is bromine, lower alkenyl substituted by aryl, lower alkynyl substituted by aryl or lower alkoxy optionally 
substituted by cyclo(lower)alkyl and a salt thereof are particularly preferable. 

[0033] Of the above-mentioned compounds (I), a compound wherein R^ is heterocyclic group substituted by a sub- 
stituent selected from the group consisting of (1 ) aryl, (2) heterocyclic group, (3) halogen, (4) halo(lower)alkyl, (5) lower 
alkylthio, (6) nitro, (7) lower alkenyl optionally substituted by aryl, (8) lower alkynyl optionally substituted by aryl, (9) 
lower alkoxy optionally substituted by cyclo(lower)alkyl or aryl, (10) aryloxy and (11) amino optionally substituted by 
protected carboxy or lower alkyi, and a salt thereof are more preferable. 
[0034] Of these, particulariy preferable groups are specifically exemplified by the following. 

R** : 2-chloro-4-(2-furyl)phenyl, 2-chloro-4-(2-thienyl)phenyl, 2-chloro-4-(phenylethynyl)phenyl, 4-bromo-2-chlo- 
rophenyl, 3<)hloro-4-biphenylyl, 2-chloro-4-(1-propoxy)phenyl, 2-chIoro-4-(1-pentyloxy)phenyl, 2-chloro-4-((cy- 
clopentyl)methyloxy)phenyl, 2-chloro-4-((cyclohexyl)methyloxy)phenyl, 4-benzyloxy-2-chlorophenyl, 2-chloro-4- 
(methylthio)phenyl, 2-chloro-4-(trifluoromethyl)phenyl,2-chloro-4-(phenoxymethyl)phenyl,2*chloro-4-nitrophenyl, 
2-chloro-4-((E)-2-phenyl6thenyl)phenyl, 1 -bromo-2-naphthyl» 
R2 : methyl. 
R3 : chlorine, 

R^ : p-tolyl, (E)-2-phenylethenyl, pentyl, phenyl, 5-chloro-2-thienyl, 5-bromo-2-thlenyt, 

R6 :2-furyl,2-thienyl,phenylethynyl, bromine, phenyl, 1-propoxy, 1-pentyloxy,(cyclopentyl)methyloxy, (cyclohexyl) 
methyloxy, benzyloxy. methylthio, trifluoromethyl, phenoxymethyl, nitro, (E)-2-phenylethenyl, 
A: methylene, 
L: etiienylene. 

[0035] Preferable specific compounds as the objective compound (I) are exemplified by the following. 

(1 ) (E)-3-(4-chloro-1 -(2-chloro-4-(2-f ury l)benzyl)-2-methylimldazol^5-yO-N-((4-methy!benzen e)suifonyl)-2-pro- 
penamide, 

(2) (2E)-3-(4<hloro-1-(2-chloro-4-(2-furyObenzyl)-2-methylimidazol-5-yl)-N-(((E)-2-phenylethenyOsutf^ 
2-propenamide, 

(3) (E)-3-(4<5hloro-1-(2<hloro-4-(2-thienyl)benzyO-2Hiiethylimidazol-S-yl)-N-((44nethylbenzene)su^^ 
penamide, 

(4) (2E)-3-(4-chloro-1-(2-chloro-4-(2-thienyObenzyO-2-methyllmidazol-5-yl)-N-(((E)-2i3henylethe 
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2-propenamlde, 

(5) (E) -3- {4-chloro-1 -(2-chloro-4- (phenylethynyl) benzyl) -2-methyllmlcla2ol-5-yl)-N-((4-methylbenzene)sulfonyl)- 
2-propenamide, . 

(6) (2E)-3-(4-chloro-1-(2-chloro-4-(phenylethynyl)benzyl)-2HTiethyllmldazoI-5-yl)-N 
5 nyl)-2-propenamlde, 

(7) (E) -3- (1- (4-bromo-2-chlorobenzyl) -4-chloro-2-methylimidazol-6-yl)-N-((4-methylbenzene)sulfonyl)-2-pro- 
penamlde, 

(8) (E) -3- (1- (4-bromo-2-chlorobenzyl) -4<hloro-2-methylimidazol-5-yl)-N-(((E)-2-phenylethenyl)sulfonyl)-2-pro- 
penamide, 

10 (9) (E)-3-[4-chloro-1 -(2-chloro-4-phenyIbenzyl)-2-methylimldazol-5-yl]-N-(1 -pentanesurfonyl)-2-propenamide, 

(10) (E)-N-benzenesulfonyl-3-[4<:hloro-1-(2-chloro-4-phenylbenzyl)-2-methylimidazol-6^^ 

(1 1 ) (E)-3-[4-chloro-1 -(2K:hIoro-4-phenylben2yl)-2HTiethylim!dazol-5-yO-N-((4-methylbenzene)sulfonyO-2^^ 
penamide, 

(12) (E)-3-{4K;hloro-1-(2-chloro-4iDhenyIbenzyl)-2-methylimldazol-5-yl)-N-(((E)-2-phenyletheny^ 
15 penamide, 

(13) (E)-3-(4<jhloro-1-(2-chloro-4i3henylbenzyl)-2-niethyliniidazol-5-yl)-N-((5-chloro-2-thi^^^ 
penamide, 

(14) (E)-N-((5-bromo-24hlenyl)su!fonyl)-3-(4-<:h!oro-1-(2-chloro-4-phenylbenzyl)-2-methylimidazol-5-y^^ 
penamide, 

20 (15) (E)-3-((4-chloro-1 -(2-chloro-4-(1 -propoxy)benzyO-2-methylimidazol-5-yl)-N-((4-methylbenzene)sulfonyl)- 

2-propenamide, 

(1 6) {E)-3-(4-chloro-1 -(2-chloro-4-(1 -pfopoxy)benzyl)-2-methyltmidazol-5-yl)-N-(((E)-2-phenylethenypsulfonyl)- 
2-propenamide. 

(1 7) (E)-3-(4-chloro-1 -{2'Chloro-4-(1 -pentyloxy)benzyl)-2-methyllmidazol-6-yl)-N-((4-methylbenzene)sulfonyl)- 
25 2-propenamide, 

(1 8) (E)-3-(4-chloro-1 -(2-chloro-4-(1 -pentyloxy)benzyl)-2-methylimidazol-5-yl)-N-(((E)-2-phenylethenyl)su(fonyl)- 
2>propenamide, 

(1 9) (E)-3-(4-chloro-1 -(2-chloro-4-((cyclopentyl)methyloxy)-benzyl)-2-methyllmidazol-5-yl)-N-(1 -pentanesutfo- 
nyl)-2-propenamide, 

30 (20)(E)-3-{4-chloro-1-(2-chloix>-4-({cyclopentyl)methyloxy)-benzyO-2-methylimldazol-5-yl)-N-(^^ 
sulfonyl)-2-propenamtde, 

(21 ) (2E)-3-(4-chloro-1 -(2Kjhloro-4-((cyclopentyOmethyloxy)4)en2yl)-2-methyIimidazol-5-yl)-N-(((E)-2i)he^ 
nylethenyl)suffonyl)-2-propenamide, 

(22) (E)-3-(4-chloro-1 -(2-chIoro-4-((cyclohexyl)methyloxy)-benzyl)-2HTiethylimidazol-5-yl)-N-((4-met^ 
3s sulfonyl)-2-propenamide, 

(23) (2E)-3-(4-chloro-1-(2-chloro-4-((cyclohexyl)methylo)cy)4)enzyl)-2HT)ethyn 
nyl)sulfonyl)-2-propenamide, 

(24) {E)-3-{1-(4-benzyIoxy-2-chlorobenzyl)-4-ch!oro-2-methynm!dazol-5-yl) -N-((4-methylbenzene) sutfonyl) 
-2-propenamide, 

40 (25) (E)-3-(1-(4-benzyloxy-2-chlorobenzyl)-4KJhloro-2-methylimidazol-5-yl)-N-(((E)-2-phenylethenyl)sulfon^ 

2-propenamide, 

(26) (E)-3-(4<:h1orD-1-(2<Jhloro^-{methyithlo)benzyl)-2HTiethylimldazol-5-yl)-N-((4-methy!ben^ - 
2-propenamide, 

(27) (E)-3-(4-chloro-1-(2-chloro-4-{methylthio)benzyl)-2-methylimidazol-5-yl)-N-(((^^^ 
45 2-propenamide, 

(28) (E)-3-(4-chloro-1-(2-chloro-4-(trifluoromethyl)benzyl)-2-methyIimidazol-5-yf) -N-((4-methylbenzene) sutfonyl) 
-2-propenamlde, 

(29) (E)-3-{4-chloro-1-(2-chloro-4-(trifluoromethyObenzyl)-2-methyllmidazol-5-yl) -N-(((E) -2-phenylethenyl) sulfo- 
nyl) -2-propenamide, 

so (30) (E)-3-(4K;hloro-1-(2-chloro-4-(phenoxymethyI)benzyl)-2-methynmidazol-5-yl)-N-((4-methylbenzene)sutfo- 

nyl)-2-propenamide, 

(31) (E)-3-(4-ch!oro-1-(2<:hloro-4-(phenoxymethyl)benzyl)-2-methylimidazol-5-yl)-N-(((E)-2-phenylethenyl)sutf^^ 
nyl)-2-propenamide, 

(32) (E)-3-(4-chtoro-1-(2-chloro-4-nitrobenzyl)-2-methylimidazol-6-yt) -N-((4-methylbenzene) sulfonyl) -2-pro- 
ss penamide, 

(33) (E)-3-(4-chloix)-1-(2-chIoro-4-nitrobenzyl)-2-methylimldazol-5-yl)-N-{((E)-2-phen^^^ 
penamide, 

(34) (E)-3-(4-chloro-1 -{2-chloro-4-((E)-2-phenylethenyl)benzyl)-2-methylimidazol-5-yl)-N-((4-methylbenzene) sul- 
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fonyi)-2-propenamlde, 

(36) (E)-3-(4-chloro-H2K5hloro-4-((E)-2-phenyIethenyObenzyl)-2-methynmldazol-5-yl)-N-(((E)-2^ 
sulfonyl)-2-propenamide, 

(36) (E)-3-(1-(1-bromo-2-naphthyl)-4<hloro-2-methylimidazoI-5-yl)-N-((4-methylbenzene)sulfonyl)-2-p 
5 mide, 

(37) (E)-3-(1-(1-bromo-2-naphthyl)-4-chloro-2-methylimidazol-5-yl)-N-(((E)-2i)henyleth^^^ 
mide, 

(38) (E)-3-(4-chloro-1 -(2-chloro-4-(1 -pentyloxy)benzyl)-2-methyIimldazol-5-yl)-N-(1 -pentanesulf onyl)-2-propena- 

mide, 

10 (39) (E)-3-(4-chloro-1 -(2-chloro-4-{1 -pentyloxy)benzyl)-2-methylirnidazol-5-yl)-N-((E)-1 -penten-1 -ylsulfonyl)- 

2-propenamide, 

(40) (E)-N-(l -butanesulfonyl)-3-(4-chloro-1 -(2-chIoro-4-(1 -pentyloxy)benzyI)-2-methylimldazoI-5-yl)-2-propena- 
mide, 

(41) (E)-3-(4-chloro-1-(2-chloro-4-((E)-2-phenylethenyl)benzyl)-2-methylimidazol-5-yl)-N-^ 
IS 2-propenamide, 

(42) (E)-(3-(4-chloro-1 -(2<hloro-4-((E)-2-phenyletheny!)benzyl)-2-methylimida2ol-5-yl)-N-((E)-1 -penten-1 -ylsul- 
fonyl)-2-propenamide, 

(43) (E)-N-(1-butanesulfonyl)-3-(4-<:hloro-1-{2<hloro-4-(((E)-2-phenylethenyl)benzyl)-2-nriethylW 
2-propenamide, 

20 (44) (E) -3- {4-chloro-1 - (2-chloro-4- (phenylethynyl)benzyl) -2-methynmlda20l-5-yl)-N-(1 -pentanesulfonyl)-2-pro- 

penanr^ide, 

(45) (E) -3-(4-chloro-1 -(2-chloro-4-(phenylethynyl)benzyl)-2-nnethylimidazoI-5-yl)-N-((E)-1 -penten-1 -ylsulfonyl)- 
2-propenamide, 

(46) (E)-N-(l-bLitanesulfonyl) -3- (4-chloro-1- (2-chloro-4- (2-phenylethynyl)benzyl)-2-methylinnidazol-5-yl)r2-pro- 
25 penamide, 

(47) (E)-3-(4-ohloro-1-((3-chloro-5- (trifluoromethyt) pyridin-2-yl)nriethyl)-2-methylimidazo!-5-yl)-N-((E)-2-phe- 
nylethenylsulfonyl)-2-propenamide, 

(48) (E)-3-(4-chloro-1-((3-chloro-5-(trifluoroniethyl)pyrid1n-2-y()nriethyl)-2-nriethylinrilda2oN^ 
zene)sulfonyl)-2-propenamide, 

30 (49) (E) -3- (1- (4- (tert-butoxycarbonylamino) -2K:hlorobenzyl) -4-chloro-2-methylimidazol-5-yl)-N-(1-pentanesul- 

fonyl) -2-propenamide, 

(50) (E)-3-(1-(4-(tert-butoxycafbonylamino)-2-clilorobenzyO-4-chloro-2-methylimidazol-5-yl)-N-{(E)-1-penten^ 
1 -ytsulfony!)-2-propenamide, 

(61) (E)-3*(1-(4-(tert-butoxycarbonylamino)-2-chlorobenzyl)-4-chioro-2-methyllmidazol-5-yl)-N-(((E 
35 nylethenyl)sulfonyt)-2-propenamide, 

(52) (E)-3-(4-chloro-1-(2-chloro-4-(1-pentyloxy)benzyl)-2-etliynmidazol-6-yl)-N-((E)-2-phenylethenesulfony 
2-propenamide, 

(53) (E)-3-(1-(4-bromo-2-chlorobenzyl)-4-chloro-2-ethylimida2ol-5-yl)-N-((E)-2-phenylethenesulfonyl)-2-propena- 
mide, 

40 (54) (E)-3-{4-chloro-1-(2-chloro-4-(phenylethynyl)ben2yl)-2-ethylimidazol-5-yl)-N-((E)-2-phenylethenesulfonyO- 

2-propenamide, 

(55) (E)-3-(4-chloro-1-(2-ch!oro-4-{phenylethynyObenzyl)-2-ethylimida2ol-5-yl)-N-((4-methylbenzene)sulfon 
2-propenamide, 

(56) (E)-N-(1-butenesulfonyi)-3-(4-chloro-1-(2-chIorO"4-(phenylethynyl)ben2yl)-2-ethylimida2ol-5-y^ 
<5 mide. 

(57) (E)-3-(4-chloro-1 -(2-chIoro-4-(phenylethynyl)benzy!)-2-ethylimidazol-6-yl)-N-(1 -pentanesulfonyl)-2-propena- 
mide, 

(68) (E)-3-(4-chloro-1 -(2-chloro-4-(phenylethynyl)benzyl)-2-ethylimidazol-6-yl)-N-((E)-1 -penten-1 -ylsulfonyl)- 
2-propenamide, 

50 (59) (E)-3-(4-chloro-l-(2-chloro-4-((E)-2-phenyletlienyi)benzyl)-2-ethylimidazol-5-y!)-N-((E)-2-phenylethenesul- 

fonyO-2-propenamide, 

(60) (E)-3-{4-chloro-1-(2-chloro-4-((E)-2-phenylethenyl)benzyl)-2-ethylimidazol-5-yl)-N-(4-methyIbenzenesulfo- 
nyl)-2-propenamide, 

(61 ) (E)-N-(l -butanesulfonyl)-3-(4-chloro-1 -(2-chloro-4-((E)-2i3henylethenyl)benzyl)-2-ethylimidazol-5-yl)-2-pro- 
55 penamide, 

(62) (E)-3-(4-chloro-1 -(2-chloro-4-((E)-2-phenylethenyf)benzyO-2-ethylimidazol-5-yi)-N-(1 -pentanesulf onyt)- 
2-propenamide, 

(63) (E)-3-(4-chloro-1 -(2-chloro-4-((E)-2-phenyiethenyl)benzyl)-2-ethynmidazol-5^yl)-N-((E)-1 -penten-1 -ylsulfo- 
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nyl)-2-propenamide, 

(64) (E)*3-(1-{4-bromo-2-chlorobenzyl)-2,4-dimethylimida2ol-5-yl)-N-((E)-2-phenylethenesutf^ 
mide, 

(65) (E)-3-(4-bromo-1-(2-chloro-4-(1-pentyloxy)benzyl)-2-methylimidazol-5-yl)-N-((E) 
5 2-propenamide, 

(66) (E)-3-(1-(2K:hloro-4-(1i3entyloxy)benzyl)-4-ethyl-2-methylimida20l-5-yl^ 
2'propenamide, 

(67) (E)-2-benzy!-3-(1-(2-chloro-4-(1-pentyloxy)benzyl)-2-methyllmldazol-5-yl)-N-((E)-2-^ 
2-propenamide, 

^0 (68) (E)-3-(1 -(2-chloro-4-(1 -pentyloxy)ben2yl)-2-methylimidazol-5-yl)-2-(1 -pentyl)-N-((E)-2-phenylethenesurfo- 

nyl>-2-propenamide, 

(69) (E)-3-(1-(2-chloro-4-(1-pentyloxy)ben2yO-2-methylimidazo!-5-yl)-2-(3-pyiidyl)m 

nesulfonyl)-2-propenamlde, 

(70) (E)-3-(1 -(2-chloro-4-(1 -pentyloxy)benzyl)-2-methyl]midazol-5-yl)-2-methyl-N-((E)-2-phenylethenesulfonyl)- 
15 2-propenamide, 

(71 ) (E)-3-(4-chloro-1 -(2-chloro-4-(1 -pentyloxy)benzyl)-2-methylimidazol-6-yl)-2-methyl-N-((E)-2-plienylethe- 
nesulfonyl)-2-propenam1de, 

(72) 4-chloro-1 -(2-chloro-4-(1 -pentyloxy)benzyl)-2-metliyl-5-((E)-2-phenylethenesuIfonylcarbamoyl)-1 H-imlda- 
zole, 

20 (73) (4-chloro-1 -(2-chloro-4-(1 -pentyloxy)benzyl)-2-methyl-1 H-imldazol-5-yl)methyl N-(4-methyibenzenesuffonyl) 

carbamate,^ 

(74) 4-chioro-l -(2-chloro-4-(1 -pentyloxy)benzyl)-5-((3-(4-methylbenzenesulfonyl)ureido)methyl)-2-methyl-1 H-im- 
idazole, 

(76) 4-chloro-1 -(2-chloro-4-(1 -pentyloxy)benzyl)-5-((3-(4-methylbenzenesulfonyl)-1 H7iethylureido)methyl)-2-me- 
25 thyl-1 H-imidazole, and 

(76) (E) -3- (4-chloro-1- (2-chloro-4- (phenylethynyl)benzyl) -2-ethylimidazol-5-yl)-N-((E)-1-penten-1-y!)-1-ylsulfo- 
nyl)-2-propenamide and sodium salt thereof. 

[0036] The production methods of the objective compound (I) are explained in detail in the following. 

30 

Produdtion Method 1 : 

[0037] The objective compound (I) and a salt thereof can be produced by reacting compound (I I) or reactive derivative 
at carboxy thereof or a salt thereof with compound (III) or a salt thereof. 
35 [0038] Examples of preferable salt of compound (II), reactive derivative at carboxy group thereof and compound (III) 
Include those shown with regard to compound (I). 

[0039] Preferable reactive derivative at carboxy of compound (II) is acid haiide, acid anhydride inclusive of intramo- 
lecular acid anhydride, intemiolecular acid anhydride and mixed acid anhydride, active amide, active ester and the 
like. Preferable examples thereof include acid chloride, acid azide, mixed acid anhydride with acid such as substituted 

40 phosphoric acid (e.g.. dtalkylphosphoric acid, phenylphosphoric acid, diphenytphosphoric acid, dibenzylphosphoric 
acid and halogenated phosphoric acid), dialkylphosphorous add, sulfurous acid, thiosulfuric add, sulfuric add, sulfon'ic 
acid (e.g., methanesulfonic acid), aliphatic carboxylic acid (e.g., acetic acid, propionic acid, butyric acid, isobutyric acid, 
ph^alic acid, pentanoic acid, isopentanoic acid, 2-ethyibutyric acid and trichloroacetic acid), aromatic cariDOxylic acid 
(e.g., benzoic acid) and the like; symmetric acid anhydride; active amide with imidazole, 4-substituted imidazole, 

45 dimethylpyrazole, triazole or tetrazole; active ester (e.g. , cyanomethyl ester, methoxymethyl ester, dimethyliminomethyl 
[(CH3)2N+=CH-] ester, vinyl ester, propargyl ester, p-nitrophenyl ester, 2,4-dinitrophenyl ester, trichlorophenyl ester, 
pentachlorophenyt ester, mesylphenyl ester, phenylazophenyl ester, phenylthio ester, p-nitrophenylthio ester, p-cre- 
sylthio ester, carboxymethylthio ester, pyranyl ester, pyridyl ester, piperidyl ester and 8-quinolylthio ester); esters with 
N-hydroxy compound (e.g., N,N-dimethylhydroxylamine, 1-hydroxy-2-1H-pyridone, N-hydroxysuccinimide and 1-hy- 

50 droxy-1 H-benzotriazole); and the like. These reactive derivatives can be appropriately selected according to the kind 
of compound (II) to be used. 

[0040] The reaction generally proceeds in a conventional solvent such as water, alcohol (e.g. , methanol and ethanoi), 
acetone, dioxane, acetonftrile, chlorofomi, niethylene chloride, ethylene chloride, tetrahydrofuran, ethyl acetate, N,N- 
dimethylformamide and pyridine, or a mixture thereof, or in any other solvent whk:h does not adversely affect the 
55 reaction. These conventional solvents may be used alone or in combination. 

[0041 ] When compound (II) is used In the iorm of a free add or a salt thereof in this reaction, the reaction is preferably 
carried out in the presence of a conventional condensing agent such as N.N'-dbyclohexytoarbodiimide, N-cydohexyl- 
N'-morpholinoethyk:art}odiimide, N-cyclohexyl-N'-(4-diethylamlnocydohexyl)carbodnmide, N ,N'-diethylcarbodi1mkie, 



10 



EP001142879 Pittp://wvw.qetthepatent.com/Loqln.dog/$sfife/Fetch/EP001 142879.cpc?from^ 



Paoe 1 1 of 58 



EP1 142 879 A1 

N.N'-diisopropylcarbodiimide, N-ethyl-N'-(3-dimethyiaminopropyl)carbodjjmide, N,N'-carbony1bis(2-methylimidazole), 
pentamethyleneketen-N-cyclohexylimine, d]phenylketene-N-cyc!ohexylim1ne, ethoxyacetylene, 1 -alkoxy^l -chloroeth- 
ylene, trialkyi phosphite, ethyl polyphosphate, isopropyl polyphosphate, phosphorous oxychloride (phosphoryl chlo- 
ride), phosphorus trichloride, diphenylphosphoryl azide, diphenyl chlorophosphate, diphenylphosphinic chloride, thio- 
5 nyl chloride, oxaryl chloride, lower alkyi haloformate (e.g., ethyl chloroformate and isopropyl chloroformate), triphenyl- 
phosphine, 2-ethyi-7-hydroxybenzisoxazorium salt, intramolecular salt of 2-ethyl-5-(nD-sulfophenyl)lsoxazorium hy- 
droxide, 1-(p-chtorobenzene-sulfonyloxy)-6-chloro-1H-benzotriazote, so-called Vllsmeler reagent(prepared by the re- 
action of N ,N*dimethylfomnamide with thionyl chloride, phosgene, trichloromethyl chloroformate, phosphorous oxychlo- 
ride, and so on), and the like. 

10 [0042] The reaction can be canied out in the presence of an inorganic or organto base such as alkali metal bicarbo- 
nate, tri(lower)alkylamine, pyridine, 4-dimethyiaminopyridine, N-(lower)alkylmorpholine, N,N-di(lower)alkylanitine (e. 
g., N,N-dimethylaniline), N,N-di(lower)alkylbenzylamine and the like. 

[0043] The reaction temperature Is not particulariy limited, and the reaction Is generally carried out under cooling to 
heating. 

15 [0044] The aforementioned compounds can be converted to preferable salts as necessary by a conventional method. 
All of them can be purified as necessary according to a conventional method for purifying an organk; compound (i.e., 
recrystallization, column chromatography, thin layer chromatography, high performance liquid chromatography and the 
like). The compound can be identified by NMR spectrum analysis, mass spectrum analysis, IR spectrum analysis, 
elemental aniysis, melting point measurement and the like. 

20 [0045] The compound of the present invention may have one or more chiral centers and, therefore, may be present 
as enantiomers and diastereomers. Some compounds having alkenyt may be present as a cis or trans Isomer. In any 
case, the present invention encompasses such mixtures and respective isomers. 

[0046] The inventive compound and a salt thereof may be in the form of a solvate, which Is also encompassed in 
the present invention. The solvate is preferably exemplified by hydrate and ethanol solvate. 
25 [0047] The phamnaceutical data of compound (I) are shown in the following to demonstrate the utility of the objective 
compound (I). 

Experimental Example 1 (blood sugar level depressing activity in db/db mice) 

30 Test compound compound A: 

[0048] (E)-3-[4-chloro-1-(2-chloro-4-phenylbeh2yl)-2-methyrimidazol-5-yl]-N-((4-methylben2ene)sulfonyl)-2^^ 
penamide (compound of Example 11) 

35 Animal 

[0049] Female C57BL/KsJ-dbm db+/db+, C57BL/KsJ-dbm +m/+m (Jackson Laboratory) mice (5 weeks old) were 
purchased and subjected to the test after 2-3 weeks of acclimating period. 

40 Drug administration 

[0050] The test drug was mixed with a powder diet (CE-2, Clea Japan, Inc.) in a mortar. In the case of administration 
in 100 mg/kg, the mixing proportion was 0.1%, in the case of 30 mg/kg, the proportion was 0.03% and in the case of 
1 0 mg/kg, the proportion was 0.01 %. The diet was changed twice a week for each group. The amount of the diet given 
45 and the amount left were recorded and the diet intake was calculated by detemnlning the difference. 

Test schedule 

[0051] The female db/db mfce were grouped according to body weight, blood sugar level and triglyceride concen- 
50 tration in plasma. Then, the drug-mixed diet was given for 14 days, during which period the mfce were 8 to 10 weeks 
of age. At day 7 and day 14 in the moming, blood was taken from ortDital venous plexus using a heparinized glass 
capillary tube (Chase Heparinized Capillary Tube), and centrifuged to gh^e plasma fractions. The blood sugar value, 
triglyceride concentration In plasma and insulin concentration In plasma were measured at day 0 and day 1 4, and blood 
sugar value and triglyceride concentration in plasma were measured at day 7. Body weight was measured at day 0, 
55 day 7 and day 1 4. After final blood sampling, the mice were sacrificed with CO^ gas. 
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Measurement method 

[0052] Blood sugar value was measured using 1 0-1 5 ^U of plasma and in accord with glucose oxidase method (glu- 
cose Cll-Test Wako, Wako Pure Chemicals Co., Ltd.). The triglyceride concentration in plasma was measured using 
5 1 0-1 6 jil of plasma and in accord with GPO-p-chlorophenol method (triglyceride GTest Wako) or GPO-DAOS method 
(triglyceride E-Test Wako). The measurement was done promptly after blood sampling. The insulin concentration in 
plasma was measured using 20 ^1 of plasma (preservable at -20*C) and in accord with an antibody method (Phadesef 
Insulin RIA kit, Kabi Phamnacia). 

10 Result 

[0053] Using the difference between db/db mice control group and 47+ mice in blood sugar value and triglyceride 
concentration In plasma as 1 00%, the proportion (%) of decrease in the blood sugar value and triglyceride concentration 
In plasma of the group administered with the test drug was determined. The results are shown in Table 1 . 

15 

Table 1 



Test compound 


Dose (mg/kg) 


Blood sugar decrease (%) 


Compound A 


3.2 


63 



20 

[0054] The compound (I) of the present invention can be used for therapeutic purposes in the fonn of a phamiaceutical 
preparation. This phannaceutlcal preparation contains any one of the compounds (I) as an active ingredient in admix- 
ture with a pharmaceutically acceptable organic or inorganic excipient which is a solid, semisolid or liquid and which 
Is suitable for oral, parenteral or external (local) administration. Examples of the phanmaceutical preparation include 

25 capsules, tablets, sugar coating tablets, granules, suppositories, liquid, lotion, suspension, emulsion, ointment, gel and 
the like. When desired, these preparations may contain adjuvant, auxiliary substance, stabilizer, moistening agent, 
emulsifier, buffering agent, and other conventional additives. While the dose of the compound (I) varies depending on 
the age and symptom of patients, for the therapy of the above-mentioned diseases, an average single dose amount 
of about 0.1 mg, 1 mg, 10 mg, 50 mg, 100 mg, 250 mg, 500 mg or 1000 mg of the compound (I) would be effective. 

30 In general, its daily dose is from 0.1 mg/patient to about 1000 mg/patient 

[0055] The present invention is described in more detail by way of the following Preparation Examples and Examples. 

Preparation Example 1-1 

35 [0056] 4,5-Dibromo-2-methylimidazole (4.91 g) was dissolved in N,N-dimethylfonnamide(50 ml), and 60% sodium 
hydride (901 mg) was added gradually under ice-cooling. After stirring at room temperature for 1 hour. 2-(trimethylsilyl) 
ethoxymethyl chlorkie (3.75 g) was gradually added dropwise under ice-cooring, and the mixture was sttn-ed overnight 
at room temperature. The solvent was evaporated under reduced pressure and ethyl acetate was added to the residue. 
The reaaion mixture was washed with saturated aqueous sodium hydrogencarbonate solution and brine. The organic 

40 layer was dried over anhydrous magnesium sulfate and the solvent was evaporated under reduced pressure. The 
residue was purified by silica gel column chromatography (hexane/ethyl acetate=3/1) to give 4,5-dibromo-2-methyl-1- 
((2-(trimethylsilyl)ethoxy)-methyl)imidazole (7.6 g) as a coloriess oil. 

1H-NMR(CDCI3) : 0.00(9H, s) , 0.92(2H, t. J=8Hz), 2.47(3H, s) , 3.55(2H, t, J=8H2), 5.24(2H. s) . 
45 Preparation Example 1-2 

[0057] 4,5-DibrDmo-2-methyl-1 -((2-,(trimethylsllyl)ethoxy)methyO-imidazoie (29.2 g) was dissolved in tetrahydrof uran 
(250 ml), and 1 .63N 1 -butyl lithium/hexane solution (58.1 ml) was added dropwise over 20 min at from -66'C to -60*»C. 
The mixture was stirred at - 60*»C for 30 min and N,N-dimethylfonnamlde(58 g) was gradually added dropwise at from 
50 -SS'^C to -60**C. The mixture was stirred at room temperature for 1 hr. Saturated brine was added and the mixture was 
extracted with ethyl acetate. The organic layer was dried over anhydrous sodium sulfate and the solvent was evaporated 
under reduced pressure. The residue was purified by siltea gel column chromatography (hexane/ethyl acetate=3/1) to 
give 4-bromo-2-methyl-1-((2-(trimethylsilyl)ethoxy)methyl)-imidazole-5-cartDaldehyde (18.5 g) as a pale-yellow oil. 
1H-NMR{CDCI3) : 0.00(9H. s) . 0.91 (2H, t. J=8Hz), 2.52(3H. s). 3.58(2H. t. J=8Hz), 5.70(2H, s) . 9.71 (1H. s). 

55 

Preparation Example 1-3 

[0058] 4-Bromo-2-methyl-1-((2-(trimethylsllyl)ethoxy)methyl)-imidazole-5-cari3aldehyde (18.5 g) was dissolved In 
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ethanol (80 ml) and 6N hydrochloric acid (80 ml) was added. The mixture was refluxed under heating for 1 hr. The 
. solvent was evaporated under reduced pressure and saturated aqueous sodium hydrogencarbonate solution was add- 
ed under ice-cooling until the mixture assumed weak alkalinity. The precipitated crystals were collected by filtration, 
and the crystals were washed with methanol and heatdried under reduced pressure to give 5-bromo-2-methylimlda2ole- 
5 4-carbaldehyde (9.1 7 g) as white crystals. 
1H-NMR(CDCI3) : 2.46(3H, s), 9.53(1 H, s) . 

Preparation Example 1-4 

10 [0059] 6-Bromo-2-methylimidazoIe-4-carba!dehyde (400 mg) was dissolved in cone, hydrochloric acid (6 ml), and 
the mixture was refluxed under heating for 24 hr. Saturated aqueous sodium hydrogencarbonate solution was added 
under toe-cooling until the mixture assumed weak alkalinity and the mixture was extracted twtoe with ethyl acetate. 
The organte layer was washed with saturated aqueous sodium hydrogencarbonate solution and then brine. Ttie organic 
layer was dried over anhydrous magnesium sulfate and the solverit was evaporated under reduced pressure. Hexane 

15 was added to the residue and the crystals were collected by filtration to give 5-chloro-2-methytimldazole-4-carbatde- 
hyde (222 mg) as yellow crystals. 
1H-NMR(CDCI3) : 2.46(3H. s) . 9.68(1 H, s). 

Preparation Example 2 

20 

[0060] To a solution of 2-chloro-4-iodotoluene (7.59 g) in carbon tetrachloride (76 ml) were added N-bromosuccin- 
imide (5.89 g) and 2,2'-azobis(4-methoxy-2,4-dirnethylvaleronitrile) (Wako V-70, 281 mg) at room temperature and the 
mbcture was stirred at 55''C for 3.5 hr. The reaction mixture was allowed to cool to room temperature and thereto was 
added hexane (76 ml). Insoluble matter was filtered off. The filtrate was concentrated and the residue was again dis- 
25 soh^ed in hexane. The mixture washed successively with water, 5% aqueous sodium thiosulfate solution, saturated 
aqueous sodium hydrogencarbonate solution and saturated brine, and dried over anhydrous magnesium sulfate. The 
solvent was evaporated to give 2-chloro-4-iodobenzyl bromide (8.45 g) as an oil, 
1H-NMR(CDCI3) : 4.52(2H, s), 7.16(iH, d. J=8Hz), 7.59(1H, dd, J=8 and 2H2). 7,76(1H, d. J=2Hz). 

30 Preparation Example 3-1 

[0061] To a suspension of tetrakis(triphenytphosphine)paIladium (213 mg) in toluene (7 ml) was added 2-ch!oro- 
4-iodotoluene (2.33 g) at room temperature. The mixture was stirred at room temperature for 30 min, and thereto were 
added a solution of phenylboronic acid (1 .36 g) in EtOH (2 ml) and 2M aqueous sodium carbonate solution (9.25 ml), 

35 and the mixture was refluxed under heating. After 3 hr, the reaction mixture was cooled and the organto layer was 
separated. The aqueous layer was extracted with hexane (4 ml). The organic layers were combined, washed with 
saturated aqueous sodium hydrogencarbonate solution (4 ml) and saturated brine (4 ml), and dried over anhydrous 
magnesium sulfate. After filtration, the filtrate was concentrated, and hexane (10 ml) and silica gel (4 g) were added 
to the residue (2.11 g). The mixture was stirred at room temperature for 1 hr. Silica gel was filtered off and the filtrate 

40 was concentrated to give 2-chloro-4-phenyltoluene as a pale-brown oil (1 ,86 g, 99,4%). 
1H-NMR(CDCI3) : 2.40(3H, s). 7.23-7.60(BH. m). 

Preparation Example 3-2 

45 [0062] In the same manner as In the aforementioned Preparation Example 2, 2-chloro-4-phenylbenzyl bromide was 
obtained as colorless crystals (3.22 g) from 2-chloro-4-phenyltoluene (3.6 g). 1H-NMR(CDCI3) : 4.64(21-1, s), 7.36-7.63 
(8H, m). 
m.p. 73-74»C. 

so Preparation Example 4-1 

[0063] 2-Chloro-4-iodotoluene(22.0 g) was dissolved in N,N-dimethylfonmamide (1 1 0 ml), and copper(l) iodide (49.8 
g), ethyl chlorodifiuoroacetate (37.8 g) and potassium fluoride (15.2 g) were added. The mixture was stirred at Internal 
temperature of lie'^C for 70 hr. The reaction mixture was filtered through celite. Water (11 ml) and diethyl ether (110 
55 rnl) were added to the filtrate under ice-cooling and the mixture was filtered through -celite. The filtrate was separated 
and the aqueous layer was extracted again with diethyl ether (110 ml). The organic layers were combined and washed 
with saturated brine (110 ml), dried over anhydrous magnesium sulfate, and concentrated under reduced pressure to 
give 2-chloro-4-trifluoromethyitoluene (23.0 g) as a brown oil. 
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1H-NMR(CDCI3) : 2.43(3H, s) , 7.34(1H, cJ, J=8H2), 7.42(1H, d, J=:8Hz), 7.60(1H. s). 
Preparation Example 4-2 

s [0064] In the same manner as in the aforementioned Preparation Example 2, 2-chloro-4-(trifIuoromethyl)benzyl bro- 
mide (6.20 g) was obtained as a pale-yellow oil from 2-chloro-4-trifluoromethyltoluene (10.0 g). 
1H-NMR(CDCI3) : 4.59(2H, s), 7.52(1H, d. J=8H2). 7.57(1H. d, J=8Hz). 7.67(1H, s). 

Preparation Example 5-1 

10 

[0065] 3-Chloro-4-methylphenol (2.00 g) was dissolved in N.N-dlmethytfomiamide (1 0.0 ml), and potassium carbon- 
ate (2.91 g) and 1 -propyl Iodide (2.62 g) were added. The mixture was stirred at room temperature for 20 hr, and the 
reaction mixture was concentrated under reduced pressure. Water was added, and the mixture was extracted with 
AcOEt. The organic layer was washed successively with water and saturated brine, dried over anhydrous magnesium 
15 sulfate and concentrated under reduced pressure. The residue was applied to silica gel column chromatography and 
eluted with hexane.ethyl acetate=5:1 . The objective fraction was concentrated under reduced pressure to give 2-chloro- 
4-(1-propoxy)toluene (2.18 g) as a colorless oil. 

1 H-NMR(CDCl3) : 1 .02{3H, t, J=:7Hz), 1 .72-1 .85(2H. m), 2.29(3H, s), 3.88(2H, t, J=7Hz), 6.71 (1 H, dd, J=8, 2Hz). 6.90 
(1 H. d, J=2Hz), 7.09(1 H, d, J=8H2), 

20 

Preparation Example 5-2 

[0066] in the same manner as in the aforementioned Preparation Example 2, 2-chloro-4-(1 -propoxy)benzyl bromide 
(2.26 g) was obtained as a pale-yellow oil from 2-chloro-4-(1 -propoxy)toluene (2.1 4 g). 
25 1H-NMR(CDC13) : 1 .03(3H, t. J=7Hz), 1 .75-1 ,87(2H. m). 3.90(2H, t, J=7Hz), 4.59(2H, s), 6.78(1 H, dd, J=8, 2Hz). 6.93 
(1 H. d, J=2Hz), 7.32(1 H. d, J=:8Hz). 

Preparation Example 6-1 

30 [0067] In the same manner as in the aforementioned Preparation Example 5-1 , 2-chioro-4-(1 -pen1yloxy)toluene (1 6.3 
g) was obtained as a pale-brown oil from 2-chloro-4-methytphenol (10.0 g). 

1H-NMR(CDCI3) : 0.93(3H, t, J=6Hz), 1.40(4H, m), 1.76(2H, m). 2.29(2H, s), 3.90(2H, t, J=6Hz), 6.70(1 H, dd. J=:8, 
2H2), 6.90(1H, d, J=2Hz), 7.10(1H. d, J=8H2). 

35 Preparation Example 6-2 

[0068] In the same manner as in the aforementioned Preparation Example 2, 2-ch!oro-4-(1 -pentyloxy)benzyl bromide 
(21 .9 g) was obtained as a pale-yellow solid from 2-chloro-4-(1-pentyloxy)toluene (16.2 g). 

1H-NMR(CDCI3) : 0-93(3H. t, J=6Hz), 1.40(4H. m), 1.76(2H, m). 3.93(2H, t, J=6H2), 4.68(2H, s), 6.77(1H, dd, J=8, 
40 2Hz). 6.92(1 H, d, J=2Hz). 7.32(1 H, d, J=8Hz). 

Preparation Example 7-1 

[0069] To a solution of 3-chloro-4-methylphenol (1 .00 g) in N,N-dimethylfomnamide (8 ml) was added potassium 
45 carbonate powder (1 .44 g) and the mixture was heated to 80*C. Thereto was added cyclopentylmethy! methanesul- 
fonate (1 .57 g) and the mixture was stln-ed at 120*C for 3 hr. The reaction mixture was cooled to room temperature. 
Water was added and the mixture was extracted 3 times with hexane. The organic layers were combined and washed 
successively with 1 N aqueous sodium hydroxide solution, water and saturated brine and dried over anhydrous mag- 
nesium sulfate. The solvent was evaporated and the residue was purified by column chromatography (silica gel, hex- 
50 ane) to give 2-chloro-4-((cyciopenty])methyioxy)toluene (1 .46 g) as a colorless oil. 

iH-NMR(CDCi3) : 1 .22-1 .93(8H, m). 2.29(3H, s) , 2.34(1 H. sept, J7Hz), 3.78(2H. d. J=7Hz), 6.71 (1 H. dd, J=8 and 2Hz). 
6.91 (1H, d. J=2Hz). 7.09(1 H, d, J=8Hz). 

Preparation Example 7-2 

55 

[0070] In the same manner as in the aforementioned Preparation Example 2, 2-chloro-4-((cyclopentyl)methyloxy) 
benzyl bromide (2.06 g) was obtained as an oil from 2-chloro-4-((cyclopentyl)methyloxy)toluene (1 .45 g). 
1H-NMR(CDCI3) : 1 .23-1 .92(8H, m), 2.34(1 H, sept, J=7Hz), 3.81 (2H, d, J^7Hz). 4.59(2H, s). 6.78(1 H, dd, J=9 and 
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2H2), 6.93(1 H. d. J=2Hz), 7.32(1 H, d, J=9H2). 
Preparation Example 8-1 

s [0071] In the same manner as In the aforementioned Preparation Example 5-1 , 2-chloro-4-((cyclohexyl)methyloxy) 
toluene (1 .41 g) was obtained as colorless crystals from 3-chloro-4-methylphenol (926 mg). 

^H-NMR(CDCy : 0.95-1 .40(5H), 1 .64-1 .90(6H), 2.29(3H, s) , 3.70(2H, d, J=6Hz), 6.70(1 H, dd, J=8. 2Hz), 6.89(1 H, d, 
J=2Hz). 7.08(1 H. d. J=8Hz), 

10 Preparation Example 8-2 

[0072] In the same manner as In the aforementioned Preparation Example 2, 2-chloro-4-((cyclohexyl)methyloxy) 
benzyl bromide (1 .35 g) was obtained as a paie-yellow solid from 2-chtoro-4-((cyclohexyl)methy!oxy)toluene (1 .00 g). 
1H-NMR(CDCI3) : 0.94-1 .40(5H), 1 .63-1 .94(6H), 3.73(2H, d, J=6Hz). 4,69(2H, s) , 6.79(1 H, dd. J=8, 2Hz), 6.93(1 H, d, 
'5 J=2Hz), 7.32(1 H. d. J=8Hz). 

Preparation Example 9 

[0073] To a solution of 4-bromo-2-chloroben2yl alcohol (3.56 g) and anhydrous triethylamine (3 ml) in anhydrous 
20 dichloromethane (36 ml) was added dropwise methanesuffonyl chloride (1 .4 ml) under ice-cooling in a nitrogen atmos- 
phere. The mixture was stirred for 1 hr, and the reaction mixture was washed with water, saturated aqueous sodium 
hydrogencarbonate solution and saturated brine, and dried over anhydrous magnesium sulfate. The filtrate was con- 
centrated to give 4-bromo-2-chloro-1-((methanesulfonyloxy)-methyl)benzene as a pale-brown solid (4.77 g). 
1H-NMR(CDCI3) : 3.03(3H, s) , 6.29(2H. s) , 7.37(1H, d, J^8Hz), 7.47(1H. dd. J=8, 1Hz), 7.60(1H, d. J=1Hz). 
2S Mas8(ESI):my^298(M-1). 

Preparation Example 10-1 

[0074] To a solution of methyl 4-bromo-2-chlorobenzoate (1.25 g) In N.N-dimethylfomnamide (10 ml) was added 
30 sodium thiomethoxide (459 mg) under ice-cooling and the mixture was stinted for 2 hr. To the reaction mixture was 
added 1 N hydrochloric acid and the resulting product was extracted 3 times with diethyl ether. The organic layers were 
combined, washed successively with water and saturated brine and dried over anhydrous magnesium sulfate. The 
solvent was evaporated and the residue was applied to silica gel column chromatography (hexane/ethyl acetate=10/1) 
to give methyl 2-chloro-4-(methylthio)benzoate (835 mg) as a colorless oil. 
35 1H-NMR(CDCI3) : 2.49(3H, s) , 3.90(3H. s) , 7.1 1 (1 H, d, J=8Hz). 7.23(1 H, s), 7.78(1 H, d. J=8Hz). 

Preparation Example 1 0-2 

[0075] To a suspension of lithium aluminum hydride (139 mg) in tetrahydrofuran (8 ml) was added dropwise methyl 
40 2-chloro-4-(methylthlo)benzoate (806 mg) under ice-cooiing, and the mixture was stirred for 1 hr. The reaction mixture 
was diluted with diethyl ether and 1 N hydrochloric acid (1 0 ml) was added dropwise. The resulting product was extracted 
3 times with diethyl ether. The organic layers were combined and washed successively .with saturated aqueous sodium 
hydrogencarbonate solution and saturated brine, and dried over anhydrous magnesium sulfate. The solvent was evap- 
orated to give 2-chloro-4-(methylthio)benzyl alcohol (725 mg) as a coloriess oil. 
45 1H-NIVIR(CDCI3) : 1.92(1H, brt, J=7Hz), 2.48(3H, s), 4.73(2H, d. J=7Hz). 7.15(1H, d. J=8Hz). 7.23(1H, s), 7.37(1H, d, 
J=8Hz). 

Preparation Example 10-3 

50 [0076] In the same manner as in the aforementioned Preparation Example 9. 2-chloro-1 -((methanesulfonyloxy)me- 
thyl)-4-(methylthio)benzene (1.02 g) was obtained as a coloriess oil from 2-chloro-4-(methylthlo)benzyl alcohol (687 
mg). 

^H-NMR(CDCl3) : 2.48(3H. s), 3.00(3H, s), 5.30(2H. s). 7.15(1H, dd, J=8 and 2Hz), 7.26(1H, d. J=2Hz). 7.38(1H, d. 
J=8Hz). 

55 

Preparation Example 11 

[0077] In the same manner as in the aforementioned Prepamtion Example 9, 2-chloro-1 -((methanesulfonyloxy)me- 
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thyl)-4-nitrobenzene (3.56 g) was obtained as brown crystals from 2-chloro-4-nitrobenzyl alcohol (2.5 g). 
^H-NMR(CDCl3) : 3.12(3H, s). 5.40(2H, s). 7.73(1H, d, J=8Hz), 8.18(1H. dd, J=2,8Hz), 8.79(1H, d, J=2Hz). 

Preparation Example 12-1 

5 

[0078] 4-Amino-2-chlorobenzoiG acid (10.01 g) was homogeneously dissolved in 12.5% sulfuric acid (400 ml) by 
heating to 70^C and ice-cooled. To this suspension was added dropwise aqueous sodium nitrite solution (4.24 g/12 
ml of water) at not more than 8*C over 5 min. After 5 min, this solution was gradually poured into water (500 ml) at 
80*C, upon which the solution foamed vigorously and turned into a red solution. The reaction mixture was stirred at 

10 80^*0 for 1 hr. After allowing to cool, the resulting product was extracted 3 times with diethyl ether. The organic layers 
were combined and washed successively with dil. hydrochloric acid, water and saturated brine, and dried over anhy- 
drous magnesium sulfate. The soh^ent was evaporated and a small amount of diisopropyi ether was added to the 
residue to allow for cfystalllzatlon to give 2-chloro-4-hydroxybenzoic acid (6.32 g) as an orange powder. 
iH-NIVIR(DMS0-d6) : 6.79(1 H, dd, J=8 and 2Hz). 6.88(1 H, d, J=2Hz), 7.77(1 H. d, J=8H2). 

15 l^ass(ESI) : m/e 1 71 (M-H)-. 

Preparation Example 12-2 

[0079] To a solution of 2-chloro-4-hydroxybenzoic acid (695 mg) in N.N-dimethyifomriamide (3.5 mi) were added 
^ potassium cari^onate (1 .67 g) and benzyl bromide (1 .73 g) and the mixture was stirred at room temperature for 1 4 hr. 
To the reaction mixture was added IN hydrochloric acid and the resulting product was extracted 3 times with diethyl 
ether. The organic layers were combined and washed successively with water, saturated aqueous sodium hydrogen- 
carbonate, solution and saturated brine, and dried over anhydrous magnesium sulfate. The solvent was evaporated 
and the residue was recrystallized from diisopropyi ether^exane to give benzyl 4'benzyloxy-2-chlorobenzoate (1 .13 
25 g) as a pale-yellow powder. 

iH-NMR(CDCl3) : 5.09(2H, s), 5.32(2H, s), 6.87(1H, dd. J=8 and 2Hz), 7.06(1H, d, J=2Hz), 7.29-7.50(1 OH, m), 7.91 

(1H, d, J=8Hz). 

Mass(ESI) : m/e 353(M+H)+. 

30 Preparation Example 12-3 

[0080] To benzyl 4-benzy!oxy-2-chlorobenzoate (1.12 g) were added ethanoi (8.8 ml), 1 ,4-dioxane (2.2 ml) and IN 
aqueous sodium hydroxide solution (4.7 ml) and the mixture was stirred at 70^C for 1 .5 hr. The solvent was evaporated 
and water was added to the residue for dissolution, which was washed with diethyl ether. The aqueous layer was 
35 acidified with 1 N hydrochloric acid and the precipitate was collected by filtration to give 4-benzyioxy-2-chlorobenzoic 
acid (810 mg) as a pale-yellow powder. 

iH-NMR(Diy^SO-d6) : 5.20(2H, s). 7.06(1H. dd, J=8 and 2Hz), 7.18(1H, d, J=2Hz). 7.29-7.50(5H, m). 7.82(1H, d, 
J=8Hz). 

Mass(ESI) : m/e 261 (IM-H)-. 

40 

Preparation Example 12-4 

[0081] To a solution of 4-benzyioxy-2-chlorobenzoic acid (788 mg) in tetrahydrofuran (7.9 ml) was added dropwise 
borane-dimethylsulfide complex (10.0M, 0.6 ml) at room temperature under a nitrogen atmosphere and the mixture 

45 was refluxed under heating for 2.5 hr. The reaction mixture was allowed to cool to room temperature, and 1 N hydro- 
chloric acid (1 .5 ml) was carefully added dropwise. The mixture was stirred for 30 min. To the reaction mixture was 
added water and the resulting product was extracted 3 times with ethyl acetate. The organic layers were combined, 
washed successively with saturated aqueous sodium hydrogencarbonate solution and saturated brine, and dried over 
anhydrous magnesium sulfate. The solvent was evaporated to gh^e 4-benzyloxy-2-chtorobenzyl alcohol (778 mg) as 

50 ' a white powder. 

1H-NMR(CDCI3) : 1.83(1H, br t J=7Hz), 4.70(2H. d, J=7Hz), 5.05(2H. s), 6.88(1H. dd, J=:8 and 2H2), 7.01(1H. d. 
J=2Hz). 7.28-7.46(6H, m). 

Preparation Example 12-5 

55 

[0082] in the same manner as in the aforementioned Preparation Example 9, 4-benzyioxy-2-chiorobenzyl chloride 
(639 mg) was obtained as a coloriess oil from 4-benzyloxy-2-chlorobenzyl alcohol (523 mg). 
^H-NiVIR(CDCl3).: 4.e7(2H. s) . 5.05(2H. s) , 6.87{1H, dd. J=8 and 2H2). 7.02(1H, d, J= 2Hz), 758-7.44(6H, m). 
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Preparation Example 1 3-1 

[0083] To a solution of 4>bromo-2-chlorobenzyl alcohol (14.48 g) in N,N-dimethylfonnnaniide (72 ml) were added 
imidazole (5.34 g) and tert-butylchlorodiphenylsilane (19.8 g) under Ice-cooling, and the mixture was stirred for 1 hr, 
5 Water was added to the reaction mixture and the resulting product was extracted twice with hexane. The organic layers 
were combined, washed successively with water, saturated aqueous sodium hydrogencarbonate solution and saturated 
brine, and dried over anhydrous magnesium sulfate. The solvent was evaporated and the residue was applied to silica 
gel column chromatography (hexane) to give 4-bromo-1-((tert-butyidiphenylslloxy)methyl)-2-chiorobenzene (29.22 g) 
as a colorless oil. 

iO 1H-NIWR(CDCI3) : 1 .10(9H, s) , 4.75(2H, s) , 7.32-7.50(8H, m), 7.55-7.72(5H, m). 
Preparation Example 13-2 

[0084] To a solution of 4-brDmo-1 -((tert-butyldiphenylsiloxy)-methyl)-2-chlorobenzene (8.65 g) in tetrahydrofuran (22 
'5 ml) was added 1 -butyl llthium/hexane solution (1.54M, 13.5 ml) at -75**C in a nitrogen atmosphere, and the mixture 
was stirred for 1 5 min. The reaction mixture was once heated to 1 0*C and again cooled to -75*'C and 1 -formyl piperidine 
(2.55 g) was added dropwise over 10 min. The reaction mixture was heated to room temperature over 3 hr. To the 
reaction mixture was added aqueous ammonium chloride solution and the resulting product was extracted twice with 
hexane. The organic layers were combined, washed successively with dil. hydrochloric acid, saturated aqueous sodium 
20 hydrogencarbonate solution and saturated brine, and dried over anhydrous magnesium sulfate. The solvent was evap- 
orated and the residue was applied to silica gel column chromatography (hexane/ethyt acetate=40/1 ) to give 4-((tert- 
butyldipheriylsiloxy)methyl)-3-chlorobenzaldehyde (3.26 g) as a pale-yellow oil. 

1H-NMR(CDCI3) : 1.14(9H, s), 4.87(2H, s), 7.33-7.51 (6H, m), 7.63-7.75(4H. m), 7.81 (1H, d, J=2H2), 7.84(1 H, dd, J=8 
and 2Hz), 7.97(1 H. d, J=8Hz). 9.97(1 H, s) . 

25 

Preparation Example 13-3 

[0085] To a suspension of 4-((tert-butyldiphenylsiloxy)methyl)-3-chlorobenzaldehyde (3.24 g) in ethanol (32 ml) was 
added sodium borohydride (149 mg) under ice-cooling and the mixture was stirred at room temperature for 3 hr. The 

30 reaction mixture was concentrated to about half amount. Water was added and the resulting product was extracted 
twice with dilsopropyl ether. The organic layers were combined, washed successively with saturated aqueous sodium 
hydrogencarbonate solution and saturated brine, and dried over anhydrous magnesium sulfate. The solvent was evap- 
orated and the residue was purified by silica gel column chromatography (hexane/ethyl acetate=5/1) to give 4-((tert- 
butyldiphenylsiloxy)methyl)-3-chlorobenzyl alcohol (3.08 g) as a coloriess oil. 

35 1H-NMR(CDCI3) : 1 .12(9H, s), 1 .70(1 H, br t, J=5H2), 4.69(2H, d. J=5Hz), 4.83(2H, s). 7.27-7.50(8H, m), 7.66-7.78(5H, 
m). 

Preparation Example 13-4 

40 [0086] In the same manner as in the aforementioned Preparation Example 9, 1-((tert-butyldiphenyislloxy)methyl)- 
2-chloro-4-((methanesutfonyloxy)methyl)benzene (3.80 g) was obtained as a colorless oil from 4-((tert-butyldiphenyl- 
slloxy)methyl)-3-chlorobenzyl alcohol (3.05 g). 

1H-NMR(CDCI3) : 1.12(9H, s), 2.97(3H. s), 4.83(2H, s), 5.21 (2H, s), 7.33-7.60(8H, m). 7.63-7.75(4H, m), 7.77-7.83 
(1H. m). 

45 

Preparation Example 13-5 

[0087] To a solution of phenol (969 mg) In N,N-dimethylfonnamide (27 mf) was added potassium carbonate powder 
(1.92 g) and the mixture was stirred at room temperature for 5 min. 1-((tert-Butyldiphenylsiloxy)methyl)-2-chloro-4-( 

so (methanesulfonyloxy)-methyl)benzene (3.39 g) was added and the mixture was stin-ed at 1 0CC for 3 hr The reaction 
mixture was allowed to cool to room temperature. Water was added and the mixture was extracted twice with hexane. 
The organic layers were combined, washed successively with water and saturated brine, and dried over anhydrous 
magnesium sulfate. The solvent was evaporated and the residue was purified by column chromatography (silica gel, 
hexane/ethyl acetate=50/1) to give 1-((tert-butyldlphenylsiloxy)-methyl)-2-chloro-4-(phenoxymethyl)benzene (2.65 g) 

55 as a coloriess oil. 

^H-NMR(CDCl3) : 1.12(9H. s), 4.83(2H, s). 5.04{2H, s), 6.93-7.04(3H, m), 7.25-7.50(1 OH, m), 7.65-7.73(4H, m), 
7.73-7.80(1 H,m). 
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Preparation Example 1 3-6 

[0088] To a solution of 1-((tert-butyldiphenylsiloxy)methyl)-2-chloro-4-(phenoxymethyl)benzene (2.84 g) in tetrahy- 
drofuran (14 ml) was added tetrabutyl ammonium fluoride/tetrahydrofuran solution (1.0 M, 7.0 ml) under Ice-cooling 

s and the mixture was stirred for 1 .5 hr. Water was added to the reaction mixture and the resulting product was extracted 
twice with ethyl acetate. The organic layers were combined, washed successively with 1 N hydrochloric acid, saturated 
aqueous sodium hydrogencarbonate solution and saturated brine, and dried over anhydrous magnesium sulfate. The 
solvent was evaporated and the residue was purified by silica gel column chromatography (hexane/ethyl acetate=5/1) 
to give 2-chloro-4-{phenoxymethyl)benzyl alcohol (1 .38 g) as a white powder. 

10 1 H-NMR(CDCl3) • ^ -^(^ H» "^rt, J=6Hz), 4.79(2H, d. J=6Hz), 5.05(2H..s), 8.88-7.06(3H. m), 7.23-7.40(3H. m), 7.42-7.57 
{2H, m). 

Preparation Example 13-7 

IS [0089] In the same manner as in the aforementioned Preparation Example 9, 2-chloro-1 -((methanesulfonyloxy)me- 
thyO-4-(phenoxymethyl)benzene (1 .83 g) was obtained as an oil from 2-chloro-4-(phenoxymethyl)benzyl alcohol (1 .36 

g). 

^H-NMR(CDCl3) : 3.03(3H, s). 5.07(2H, s), 5.35(2H, s), 6.91-7.04(3H. m), 7.25-7.42(3H, m), 7.44-7.67(2H. m). 

^ Preparation Example 14-1 

[0090] In the same manner as in the aforementioned Preparation Example 12-4, 3-chloro-4Hnethylbenzyl alcohol 
(23.0 g) was obtained as a colorless oil from 3-chloro-4-methyIbenzoic add (25.0 g). 
1H-NMR(CDCI3) :2.36(3H, s), 4.66(2H. s), 7.14(1 H. d, J=8Hz). 7.23(1 H, d. J=8Hz). 7.36(1 H, s). 

25 

Preparation Example 14-2 

[0091] To a solution of 3-chloro-4-methylbenzyl alcohol (2.00 g).and triethylamine (8.9 ml) in dimethyl sulfoxide (10 
ml) was added sulfur trioxide-pyrldine complex (4.47 g) under water-cooling. The mixture was stirred at room temper- 
30 ature for 3 hr. The reaction mixture was poured into Ice water and. the mixture was extracted with diethyl ether. The 
organic layer was washed with 1 N hydrochloric acid, saturated brine and saturated aqueous sodium hydrogencar- 
bonate solution and dried over magnesium sulfate. The residue was concentrated to dryness under reduced pressure 
to give 3-chloro-4-methyIbenzaldehyde (1 .40 g) as a pale-yellow oil. 

1H-NMR(CEX)I3) :2.46(3H, s), 4.65(2H, s). 7.40(1 H. d. J=8Hz). 7.68(1 H, d, J=8Hz), 9.92(1 H, s). 

35 

Preparation Example 14-3 

[0092] In the same manner as in Preparation Example 15-2 to be rhentioned later, (E)-2-ch(oro-4-(2-phenylethenyl) 
toluene (1 .55 g) was obtained as a white powder from 3-chloro-4-methylbenzaldehyde (1 .40 g) and diethyl benzyl- 
40 phosphonate (2.27 g). 

1H-NMR(CDCI3) 2.38(3H, s). 7.00(1 H, d, J=16Hz). 7.08(1 H, d, J=1 6Hz). 7.18-7.53(8H). 

Preparation Example 1 4-4 

45 [0093] In the same manner as in the aforementioned Preparation Example 2, (E)-2-chloro-4-(2-phenylethenyl)benzyl 
bromide (309 mg) was obtained as a white powder from (E)-2-chloro-4-(2-phenylethenyl)toluene (1.35 g). 
1H-NMR(CDCI3) :4.61(2H. s). 7.01 (1H, d. J=16Hz), 7.1 4(1 H, d, J=16Hz), 7.24-7.57(8H). 

Preparation Example 1 5-1 

50 

[0094] To a solution of 5-chloro-2-methyIiniidazole-4-carbaldehyde (433 mg) in N.N-dimethylfomfiamide (4.3 ml) were 
added potassium carbonate powder (616 mg) and 2-chloro-4-lodobenzyl bromide (1 J2 equivalents) under ice-cooling 
and the mixture was stirred at room temperature for 2.5 hr. To the reaction mixture were added water and saturated 
brine, and the resulting product was extracted twice with ethyl acetate. The organic layers were combined, washed 
S5 with saturated brine, and dried over anhydrous magnesium sulfate. The solvent was evaporated and the residue was 
purified by silica gel column chromatography (hexane/ethyl acetate^l) to give 4-chloro-1-(2-chk>ro-4-lodobenzyl)- 
2-methylimidazole-5-cart3aldehyde (1 .01 g) as a white powder. 

1H-NMR(CDCI3) • 2.33(3H. s). 5.56(2H, s). 6.21 (1H, d, J=8Hz), 7.50(1 H, dd. J=8 and 2Hz). 7.78(1 H. d, J=2Hz), 9.75 
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(1H, s). 

Mass(ESI) : m/e 395(M+H)+ 
Preparation Example 15-2 

5 

[0095] To a solution of A-chloro-l -(2-chloro-4-iodobenzyl)-2-methylimidazole 5-carbatdehyde (1 .01 g) in tetrahydro- 
furan (10 ml) was added methyl (triph6nylphosplioranylldene)acetate (1.27 g) and the mixture was refluxed under 

heating for 4 hr. The solvent was evaporated and the residue was purified by silica get column chromatography (hexane/ 
ethyl acetate=3/1) to give methyl (E)-3-(4-chloro-1-(2-chloro-4-iodobenzyl)-2-methylimida20l-5-yl) -2-propenate (974 
10 mg) as a white powder. 

1H-NMR(CDCI3) : 2.33(3H, s) . 3.75(3H, s) . 5.15(2H. s) . 6 .17(1H, d, J=8H2), 6.49(1H, d, J=16Hz). 7.28(1H. d. 
J=16Hz), 7.53(1 H. dd, J=8 and 2Hz), 7.81 (1H. d, J=2Hz). 
Mass(ESI) : m/e 451 (M-i-H)+. 

IS Preparation Example 15-3 

[0096] A mixture of tetrakls(triphenylphosphine)palIadium(0) (89 mg), methyl (E)-3-(4-chloro-1 -(2-chloro-4-iodoben- 
zyl)-2-methyiimidazol-5-y l)-2-propenate (350 mg), 24 urylboronic acid (1 35 mg). potassium carbonate powder (321 mg) 
and N,N-dimethylfomiamlde (3.5 ml) was stirred under a nitrogen atmosphere at 80*C for 4 hr. The reaction mixture 

20 was allowed to cool to room temperature and water was added. The precipitate was collected by filtration. The precip- 
itate was dissolved in chloroform, washed successively with saturated aqueous sodium hydrogencarbonate solution 
and saturated brine, and dried over magnesium sulfate. The solvent was evaporated and the residue was purified by 
silica gel column chromatography (chlorofomi/ethyl acetate=1Q/1) to give methyl (E)-3-(4-chloro-1 -(2-chloro-4-(2-furyl) 
ben2yl)-2-methylimldazol-5-yl)-2-propenate (336 mg) as a pale-yellow powder. 

25 1H-NIVIR(CDCI3) : 2.36(3H, s), 3.74(3H. s), 5.22(2H, s), 6.44-6.50(2H, m), 6.50(1H, d, J=16Hz), 6.68(1H, d, J=3Hz), 
7.34(1 H, d, J=16H2), 7.43-7.50(2H, m), 7.76(1 H, d, J=2H2). 
Mass(ESI) : m/e 391 (M+H)+. 

Preparation Example 1 5-4 

- 30 

[0097] To a suspension of methyl (E)-3-(4-chloro-1 -(2-chloro-4-(2-furyl)benzyl)-2-methylimidazol-5-yl)-2-propenate 
(31 9 mg) in 1 ,4-dioxane (1 .6 ml) was added 1 N aqueous sodium hydroxide solution (1 .2 ml) and the mixture was stinted 
at 50*C for 1 hr. The reaction mixture was ice-cooled and 1 N hydrochloric acid (1 .2 ml) was added dropwiseto neutralize 
the mixture. The resulting product was extracted 3 times with chlorofomi-methanol (4/1). The organic layers were 
35 combined, washed with saturated brine, and dried over magnesium sulfate. The solvent was evaporated to give (E)- 

3- (4-chloro-1-(2-chloro-4-(2-furyl)benzyl)-2-methylimidazol-5-yl)-2-propenic acid (310 mg) as a gray white powder 
iH-NMR(DMSO-d6) : 2.34(3H, s). 5.41 (2H, s). 6.26(1 H, d. J=16Hz), 6.58(1 H, d, J=8H2), 6.62(1 H. dd, J=3 and 2Hz), 
7.09(1 H, d, J=3Hz). 7.22(1 H, d. J=16Hz), 7.62(1 H, dd. J=8 and 2Hz), 7.79(1 H, d, J=2Hz), 7.88(1 H. d, J=2Hz). 
Mass(ESI) : m/e 375(M-H)-. 

40 

Preparation Example 16-1 

[0098] In the same manner as In the aforementioned Preparation Example 1 5-3, methyl (E)-3-(4-chloro-1 -(2-chloro- 

4- (2-thienyl)benzyl)-2-methylimida2ol-6-yl)-2-prDpenate was obtained as a yellow oil (331 mg) from methyl (E)-3- 
45 (4-chloro-1-(2-chloro-4-iodobenzyl)-2-methylimidazol-5-y!)-2-propenate (360 mg). 

1H-NMR(CDCI3) : 2.36(3H, s), 3.74(3H, s). 5.23(2H, s), 6.47(1H, d, J=8Hz), 6.51(1H. d. J=16Hz), 7.07-7.11(1H, m), 

7.29-7.38(3H, m), 7.41 (1H, dd, J=2, 8Hz). 7,69(1 H, d, J=2Hz). 

Mass(ESI):m/^407(M+1). 

50 Preparation Example 16-2 

[0099] In the sarpe manner as in the aforementioned Preparation Example 15-4, (E)-3-(4-chloro-1-(2-chloro-4- 
(2-thtenyl)benzyl)-2-methylimidazol-5-yl)-2-propenlc acid was obtained as pale-yellow crystals (231 mg) from methyl 
(E)-3-(4-chIoro-1-(2-chloro-4-(2-thienyl)benzyl)-2-methylimidazol-5-yl)-2-propenate (281 mg). 
55 lH-NMR(DMSO-d6) : 2.34(3H, s), 5.42(2H, s), 6.27(1H, d, J=16Hz), 6.55(1H, d, J=8Hz), 7.12-7.19(1H, m), 7.25(1H, 
d, J=16Hz), 7.52-7.62(3H, m). 7.87(1 H. d, J=2Hz). 
Mass(ESI):m/z391(M-1). 
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Preparation Example 1 7-1 

[0100] To a mixture of methyl (E)-3-(4-chloro-1-(2'Chloro-4-iodobenzyl)-2-methyIimidazoI-5-yl)-2-propenate (360 
mg), dlchIorobls(ti1phenylphosphine)palladium(ll) (28 mg) and copper Iodide (7.6 mg) was added a solution of pheny- 

5 lacetylene (326 mg) in dilsopropylamlne (20 ml) in a nitrogen atmosphere and the mixture was refluxed under heating 
for 5 hr. The reaction mixture was allowed to cool. Water was added and the mixture was extracted twice with chlorofomn. 
The organic layers were combined, washed with saturated aqueous sodium hydrogencarbonate solution and saturated 
brine, and dried over anhydrous magnesium sulfate. The resultant was filtrated under reduced pressure and concen- 
trated to give a crude product. The product was applied to flash silica gel column chromatography (silica gel 10 g) to 

10 give methyl (E)-3-(4-chIoro-1 -(2-chloro-4-(phenylethynyl)benzyl)-2-methylimldazol-5-yl)-2-propenate as brown amor- 
phous (331 mg) from the eluted fraction of hexane/ethyl acetate=5/1 - 1-1 . 

1H-NMR(CDCI3) : 2.35(3H, s). 3.75(3H, s). 5.23(2H, s), 6.45(1 H, d, J=8Hz). 6.50(1 H, d, J=16Hz), 7.27-7.40(5H, m), 

7.48-7.56(2H. m), 7.63(1 H, s). 

Mass(ESI):m/z425(M+1). 

IS 

Preparation Example 17-2 

[0101] In the same manner as In the aforementioned Preparation Example 15-4, (E)-3-(4-chloro-1-(2-chloro-4-(phe- 
nylethynyl)-ben2yl)-2-methyllmldazol-5-yl)-2-propenic add was obtained as pale-ocher crystals (283 mg) from methyl 
20 (E)-3-(4-chloro-1 -(2-chloro-4-(phenylethynyl)benzyl)-2-methylimldazol-5-yl)-2-propenate (41 3 mg). 

1H-NMR(CDCI3) : 2.36(3H. s), 5.23(2H, s), 6.45(1H, d, J=8Hz), 6.48(1H, d. J=16Hz). 7.32-7.41(5H, m), 7.48-7.55(2H, 

m). 7.64(1 H,d,J=2Hz). 

Mass(ESI):m/z409(M-1). 

25 Preparation Example 18-1 

[0102] In the same manner as in the aforementioned Preparation Example 15-1,1 -(4-bromo-2-chlorobenzyl)-4-chlo- 
ro-2-methyllmldazole-5-carbaldehyde (430 mg) was obtained as pale-yellow crystals from 4-chloro-2-methylimidazole- 
5-carbaldehyde (200 mg) and 4-bromo-2-chloro-1-((methanesulfonyloxy)-methyi)benzene (466 mg). 
30 iH-NMR(CDCi3) : 2.33(3H, s), 5.56(2H, s), 6.38(1 H, d, J=8Hz). 7.31 (1 H, dd, J=8. 2H2), 7.60(1 H. d. J=2Hz). 9.75(1 H. s). 

Preparation Example 18-2 

[0103] In the same manner as in the aforementioned Preparation Example 15-2, methyl (E)-3-(1-(4-bromo-2-chlo- 
35 robenzyl)-4-chloro-2-methyrimidazol-5-yi)-2-propenate (372 mg) was obtained as colorless crystals from 1 -(4-bromo- 
2-chlorobenzyl)-4-chloro-2-methyllmidazole 5-carbaldehyde (394 mg) and methyl (triphenylphosphoranylidene)ace- 
tate(606mg). 

^H-NMR(CDCl3) : 2.33(3H, s). 3.75(3H, s), 5.16(2H, s), 6.33(1H,.d, J=8H2), 6.50(1H, d, J=15Hz), 7.26(1H. d, J=2H2). 
7.34(1 H, dd. J=8, 2Hz), 7.63(1 H, d, J=2H2). 

40 

Preparation Example 18-3 

[01 04] In the same manner as In the aforementioned Preparation Example 15-4, (E)-3-( 1 -(4-bromo-2-chloroben2yl)- 
4-chloro-2-rriethylimidazol-5-yl)-2-propenic acid (338 mg) was obtained as pale-yellow crystals from methyl (E)-3-(1- 
45 (4-bromo-2-chlorobenzyl)-4-chloro-2-methylimidazol-5-yl)-2-propenate (355 mg). 

lH-NMR(DMS0-d6) ' 2.31(3H, s), 5.38(2H, s), 6.26(1H, d, J=15H2), 6.45(1H. d. J=8Hz). 7.21(1H, d, J=15Hz). 7.53 
(1H, dd. J=8, 2Hz), 7.87(1 H, d, J=2Hz). 

Preparation Example 19-1 

50 

[0105] In the same manner as in the aforementioned Preparation Example 15-1 , 4-chloro-1-(2-chloro-4-phenylben- 
zyl)-2-methylimidazole-5-carbaldehyde (1 .23 g) was obtained as a colorless oil from 5-chloro-2-methylimidazol&4-car- 
baldehyde (600 mg) and 2-chloro-4-phenylbenzyl bromide (1 .4 g). 

1H-NMR(CDCI3) : 2.36(3H, s). 5.67(2H,s). 6.56(1 H, d. J=8Hz). 7.35-7,55{6H). 7.65(1 H. s), 9.80(1 H, s). 

55 

Preparation Example 19-2 

[01 08] In the same manner as in the aforementioned Preparation Example 1 &-2, methyl (E)-3-[4-chloro-1 -(2-chloro- 
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4-phenylbenzyi)-2-methylimidazol-5-yq-2-propenate (1 . 1 3 g) was obtained as a white powder from 4-chloro-1 -(2-chlo- 
ro*4-phenyIbenzyi}-2-methyllmidazole-5-cait)aldehyde (1 .23 g). 

1H-NMR(CDCI3) : 2.37(3H, s), 3.74(3H. s). 5.25(2H, s), 6.46-6.67(2H), 7,30-7.55(7H), 7,68(1 H, s). 

s Preparation Example 19-3 

[0107] In the same manner as in the aforementioned Preparation Example 15-4, (E)-3-[4-chloro-1<(2-chloro-4-phe- 
nylbenzyl)-2-methyllmida2ol-5-yl]-2-propenic acid (1 .1 8 g) was obtained as a white powderf rom methyl (E)-3-[4-chioro- 
1-(2-chloro-4-phenylbenzyl)-2-methyllmidazol-5-yl]-2-propenate (1 .35 g). 
10 1 H-NIVIR(DMSO-d6) : 2.35(3H. s), 5.45(2H,s), 6.30(1 H, d. J=1 6Hz), 6.58(1 H, d. J=8Hz), 7.25(1 H. d. J=1 6Hz). 7.36-7.52 
(3H), 7.62(1 H. d, J=8Hz), 7.69(2H, d, J=8Hz), 7.86(1 H. s). 

Preparation Example 20-1 

IS [0108] In the same manner as in the aforementioned Preparation Example 1 5-1 , 4-chloro-1 -(2-chloro-4-(1 -propoxy) 
benzyi)-2-methylimidazole-5-carbaidehyde (376 mg) was obtained as pale-yellow crystals from 4-chtoro-2-methytim- 
ldazole-5-carbaldehyde (200 mg) and 2-chloro-4-(1 -propoxy)benzyl bromide (474 mg). 

^H-NIViR(CDCl3) : 1.02(3H, t, J=7Hz). 1,73-1 .85(2H, m), 2.32(3H. S), 3.87(2H, t. J=7Hz), 5.57(2H. s). 6.46(1 H, d, 
J=8Hz), 6.70(1 H, dd, J=8, 2Hz), 6,96(1 H. d, J=2Hz), 9.77(1 H. s). 

20 

Preparation Example 20-2 

[0109] In the same manner as in the aforementioned Preparation Example 15-2, methyl (E)-3-(4-chioro-1 -(2-chioro- 
4-(1-prDpoxy)benzyl>2-methylimida2ol-5-yl)-2-propenate (348 mg) was obtained as colorless crystals from 4-chloro- 
25 1-(2-chloro-4-{1-propoxy)benzyl)-2-methyiimidazoie-5-carbaldehyde (356 mg) and methyl (triphenylphosphoranyli- 
dene)acetate (546 mg). 

1H-NMR(CDCI3) : 1 .02(3H, t, J =7Hz), 1.74-1.85(2H, m). 2.34{3H, s), 3.75(3H, s) , 3.89(2H, t, J=7Hz), 5.15(2H, s) , 
6.37(1 H, d, J=8Hz), 6.49(1 H, d, J=15Hz), 6.71 (1H, dd. J=8. 2Hz), 6.99(1 H. d, J=2Hz), 7.34(1 H, d, J=15Hz). 

30 Preparation Example 20-3 

[01 10] In the same manner as in the aforementioned Preparation Example 1 5-4, (E)-3-(4-chloro-1 -(2-chloro-4-(1 -pro- 
poxy)benzyl)-2-methyllmidazol-5-yl)-2-propenic acid (305 mg) was obtained as colorless crystals from methyl (E)-3- 
(4-chloro-1-(2-chloro-4-(1 -propoxy)benzyl)-2-methylimidazol-5-yl)-2-propenate (332 mg). 
35 lH-Niy/IR(DMSO-d6) : 0.95(3H, t, J=7Hz), 1 .64-1 .75(2H. m). 2.32(3H. s), 3.92(2H. t, J=7Hz), 6.31 (2H, s), 6.25(1 H, d, 
J=15H2), 6.44(1H, d. J=8Hz), 6.88(1H, dd, J=8, 2H2), 7.13(1H, d. J=2Hz). 7.23(1H. d, J=15Hz). 

Preparation Example 21-1 

40 [01 1 1 ] In the same manner as in the aforementioned Preparation Example 1 5-1 , 4-chloro-1 -[2-chloro-4-(1 -pentyloxy) 
benzyl]-2-methylimldazole-5-carbaldehyde (460 mg) was obtained as a pale-yeliow oil from 5-chloro-2-methylimlda- 
zole-4-cartaidehyde (200 mg) and 2-chioro-4-(1-pentyioxy)benzyi bromide (378 mg). 

^H-NMR(CDa3) 3 0,93(3H, t. J=6Hz), 1 .40(4H, m), 1 .76(2H, m), 2.32(3H, s), 3.90(2H, t. J=6Hz). 5.57{2H, s), 6.45(1 H, 
d, J=8Hz), 6.70(1 H, dd. J=8. 2H2), 6,95(1 H, d, J=2Hz), 9.76(1 H. s). 

45 

Preparation Example 21-2 

[01 12] In the same manner as In the aforementioned Preparation Example 1 5-2, methyl (E)-3-(4-chloro-1 -(2-chioro- 
4-(1 -pentyloxy)benzyl)-2-methylimida2ol-5-yl)-2-propenate was obtained as a milky white solid (427 mg) from 4-chiorD- 
50 1-(2-chloro-4-(1-pentyloxy)benzyl)-2-methyllmldazole-5-carbaldehyde (439 mg). 

^H-NMR(CDCl3) : 0.93(3H, t, J=7Hz), 1 .32-1 ,49(4H, m), 1 ,71 -1 .83(2H, m). 2.34(3H, s), 3.75(3H, s), 3.92(2H, t. J=7Hz), 
5. 15(2H, s). 6.37(1 H. d. J=8Hz). 6.49(1 H. d. J=1 6Hz). 6.70(1 H, dd, J=2, 8H2). 6.99(1 H, d. J=2Hz). 7.34(1 H. d, J=1 6Hz). 
Mass(ESI):m/z411(M+1). 

S5 Preparation Example 21-3 

[0113] In the same manner as in the aforementioned Preparation Example 15-4, (E)-3-(4-chioro-1-(2-chloro-4- 
(1 -penty1oxy)benzyl)-2-methylimldazol-5-yl)-2-propenlc add was obtained as thin yellow crystals (370 mg) from methyl 



21 



EP001 142879 nittp://wwv.Qetthepalent.com/Login.dog/$$fife/Fetch/EPOOl 142^ 



Page 22 of 58 



EP 1 142 879 A1 

(E)-3-(4-chloro-1-(2-chloro-4-(1 -pentyloxy)ben2yl)-2-methytimldazol-5-yl)-2-propenate (403 mg). 

1H-NMR(CDCI3) : 0.92(3H, t, J=7Hz), 1 .30-1 .50(4H. m). 1.70-1.83(2H, m), 2.36(3H, S). 3.92(2H, t, J=7Hz). 5.16{2H, 

s). 6.38(1H, d, J=8Hz), 6.47(1H, d, J=16Hz), 6.71(1 H. dd, 0=2. BHz), 6.99(1H. d, J=:2H2). 7.40(1H, d, J=16H2). 

Mass(ESI):m/z395(M-1). 

5 

Preparation Example 22-1 

[01 14] In the same manner as in the aforementioned Preparation Example 1 5-1 , 4-chloro-1 -(2-chloro-4-((cyclopentyl) 
methyloxy)-benzyl)-2-mettiyIimldazole-5-carbaldehyde (608 mg) was obtained as a colorless oil from 5-chloro-2H7ieth- 
10 yllmidazole-4-carbaldehyde (300 mg) and 2-chlorO'4-((cyclopentyl)methyloxy)benzyl bromide (764 mg). 

1H-NMR(CDCI3) : 1 .22-1.92(8H. m), 2.32(3H, s), 2.33(1H, sept, J=7H2). 3.78(2H, d, J=7H2), 5.57(2H, s), 6.45(1H. d, 
J=8Hz), 6.70(1H. dd, J=9 and 2H2), 6.96(1H, d, J=2H2), 9.77(1H, s). 
Mass(ESI) : m/e 367(M+H)+. 

IS Preparation Example 22-2 

[01 15] In the same manner as in the aforementioned Preparation Example 1 5-2, methyl (E)-3-(4-chloro-1 -(2-chloro- 
4-((cyclopentyl)methyloxy)ben2yl)-2-methyllmidazol-5-yl)-2-propenate (663 mg) was obtained as a white powder from 
. 4-chioro-1-(2-chloro-4-((cyclopentyl)methyloxy)ben2yl)-2-methylimlda20le-5-carbaldehyde (577 mg) and methyl 
20 . (trlphenylphosphoranylidene)acetate (788 mg). 

1H-NMR(CDCI3) : 1 .24-1 .92(8H, m), 2.34(3H, s), 2.34(1H, sept, J=7Hz). 3.74(3H, s), 3.79(2H, d, J=7Hz). 5.15(2H, s). 
6.37(1 H, d, J=8Hz), 6.49(1 H. d, J=1 6Hz), 6.71 (1 H, dd. J=8 and 3H2), 6.99(1 H, d, J=3Hz). 7.34(1 H. d, J=1 6Hz). 
Mass(ESI) : m/e 423(M+H)+. 

25 Preparation Example 22-3 

[01 16] In the same manner as in the aforementioned Preparation Example 1 5-4, (E)-3-(4-chloro-1 -(2-chloro-4-((cy- 
clopentyl)-methyloxy)benzyl)-2-methylimida20l-5-yl)-2-propenlc acid (532 mg) was obtained as a white powder from 
methyl (E)-3-(4-chloro-1 -(2-chloro-4-((cyclopentyl)methyloxy)benzyl)^2-methy!imidazol-5-yl)-2-propenate (535 mg). 
30 1H-NMR(CDCI3) : 1 .23-1 .92(8H, m), 2.33(1H. sept, J=7H2), 2.35(3H, s). 3.79(2H. d. J=7H2), 5,16(2H, s), 6.37(1H, d. 
J=8H2). 6.46(1H, d, J=16H2). 6.71(1H, dd. J=8 and 2Hz), 6.99(1H, d, J=2H2), 7.40(1H. d. J=16H2). 
Mas8(ESI) : m/e 407(M-H)-. 

Preparation Example 23-1 

35 

[0117] In the same manner as In the aforementioned Preparation Example 1 5-1 , 4-chloro-1 -(2-chloro^-((cyclohexyl) 
methyloxy)-benzyl)-2-methylimidazole-5-cait>aldehyde was obtained as a yellow oil (410 mg) from 5-chtoro-2-methyl- 
lmida20le-4-cattaldehyde (200 mg) and 2-chloro-4-((cyctohexyl)methyloxy)ben2yl bromide (659 mg). 
^H-NMR(CDCl3) : 0.95-1 .10(2H, m), 1,15-1.39(4H, m), 1 .62-1 .89(5H, m) . 2.32(3H, s) . 3.70(2H, d, J=7H2). 5.57(2H, 
40 s) , 6.45(1 H. d, J=8H2), 6.69(1 H, dd, J=2, 8H2), 6.96(1 H. d , J=2H2), 9.76(1 H. s). 
Mass(ESI) : m/z 381 (M+1 ). 

Preparation Example 23-2 

45 [01 18] In the same manner as in the aforementioned Preparation Example 1 5-2, methyl (E)-3-(4-chloro-1 -(2-chloro- 
4-((cyclohexyl)-methyIoxy)benzyl)-2-methy!imida2ol-5-yl)-2-propenate was obtained as a yellow oil (419 mg) from 
4-chloro-1 -(2-chtoro-4-((cyclohexyl)methyloxy)ben2yl)-2-methylimida2ole-5-carbaldehyde (405 mg). 
1H-NMR(CDCI3) : 0.95-1. 11 (2H. m) . 1.15-1.38(4H. m) , 1.63-1.89(5H, m). 2.34(3H. s). 3.71 (2H. d, J=7H2), 3.74(3H, 
s) , 5.15(2H. s) . 6.36(1H, d. J=8Hz), 6.49(1H. d. J=16H2), 6.70(1H, dd, J=2, 8H2), 6.98(1H. d. J-2H2). 7.34(1H. d, 

50 J=16Hz). 

Mass(ESI):m/^437(l\1+1). 

Preparation Example 23-3 

55 [01 1 9] In the same manner as in the aforementioned Preparation Example 1 5-4, (E)-3-(4-chloro-1 -(2-chloro-4-((cy- 
clohexyi)methyloxy)benzyl)-2-methylimldazol-5-yl)-2-propenlc acid was obtained as thin yellow crystals (375 mg) from 
methyl (E)-3-(4-chloro-1-(2-chioro-4-((cyclohexyl)methyloxy)ben2yl)-2-methylimida2oi-5-yi)-2-propenate (418 mg). 
1H-NMR(CDCI3) : 0.95-1.10(2H. m) , 1.15-1.38(4H. m) , 1 .64-1 .89(5H, m). 2.35(3H. s), 3.71 (2H, d. J=7Hz). 5.16(2H, 
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s) . 6.33(1H. d. J=8Hz), 6.46(1H. d. J=16Hz), 670(1H, dd, J=2. 8Hz). 7.00(1H, d, J:=2Hz), 7.40(1H, d, J=16Hz). 
Mass(ESI) :m/z421(M-1). 

Preparation Example 24-1 

5 

[0120] In the same manner as In the aforementioned Preparation Example 15-1, 1 -(4-benzytoxy-2-chlorobenzyl)- 
4-chioro-2-methynmidazole-5-carbaldehyde was obtained as a yellow oil (410 mg) from 5-chloro-2'methyllmidazole- 
4-cait>aldehyde (200 mg) and 4-benzyloxy-2-chlorobenzyl chloride (480 mg). 

1H-NMR(CDCI3) : 2.32(3H, s) , 6.02(2H, s), 6.57(2H, s) , 6.47(1 H. d, J=8Hz). 6.78(1 H, dd, J=2, 8Hz). 7.05(1 H, d, 
10 J=2Hz), 7.30-7.45(5H, m). 9.76(1 H, s). 
Mass(ESI) : m/z 375(M+1). 

Preparation Example 24-2 

IS [0121] In the same manner as In the aforementioned Preparation Example 1 5-2, methyl (E)-3-(1 -(4-benzyloxy-2-chlo- 
robenzyl)-4-chloro-2-methyllmidazoI-5-yl)-2-propenate was obtained as a colorless oil (384 mg) from 1 -(4-benzyloxy- 

2- chlorobenzyl)-4-chloro-2-methylimldazole-5-carbaldehyde (389 mg). 

1H-NMR(CDCI3) : 2.33(3H, s), 3.75(3H, s) . 5.03(2H, s) , 5.16(2H, s) , 6.38(1 H. d, J=8Hz), 6.60(1 H. d, J=16Hz). 6.79 
(1H, dd, J=2. 8Hz), 7.08(1 H, d, J:=2Hz), 7.33(1 H. d, J=16Hz), 7.31-7.43(5H, m). 
20 Mass(ESI) : m/z 431 (M+1). 

Preparation Example 24-3 

[01 22] I n the same manner as In the aforementioned Preparation Example 1 5-4, (E)-3-(1 -(4-benzyloxy-2-chloroben- 
25 zyl)-4-chloro-2-methyllmidazol-5-yl)-2-propenic acid was obtained as yellow crystals (296 mg) from methyl (E)-3-(1- 
(4-benzyloxy-2-chlorobenzyl) -4-chloro-2-methylimidazol-6-yl) -2-propenate (375 mg). 

1H-NMR(CDCI3) : 2.35(3H, s) . 5.03(2H. s) , 5.16(2H, s) . 6,40(1H, d. J=8Hz), 6.47(1H. d. J=16Hz), 6.80(1H. dd, J=2, 

8Hz), 7.09(1 H, d, J=2Hz), 7,30-7.45(6H, m). 

Mass(ESI):m/^415(M-1). 

30 

Preparation Example 25-1 

[0123] In the same manner as in the aforementioned Preparation Example 15-1 , 4-chloro-1-(2-chloro-4-(methylthio) 
benzyl)-2-methylimida2ole-5-carbaldehyde was obtained as a colorless oil (344 mg) from 5-chloro-2-methylimidazole- 
55 4-carbaldehyde (200 mg) and 2-chloro-1 -((methanesulfonyloxy)methyl)-4-(methylthlo)benzene (379 mg). 

1H-NMR(CDCI3) : 2.32(3H, s) , 2.46(3H, s). 5.58(2H, s) , 6.43(1 H, d, J=8Hz), 7.03(1 H. dd. J=2, 8Hz). 7.26(1 H, over- 
lapped with CDCy, 9.76(1 H, s). 
Mass(ESI) :m/z315(M+1). 

40 Preparation Example 25-2 

[0124] In the same manner as In the aforementioned Preparation Example 1 5-2. methyl (E)-3-(4-chloro-1 -(2-chIoro- 
4-(methylthio)benzyl)-2-methylimidazol-5-yl)-2-propenate was obtained as a yellow oil (384 mg) from 4-chloro-1- 
(2-chloro-4-(methylthio)benzyl)-2-methylimldazole-5-carbatdehyde (336 mg). 
45 1H-NMR(CDCI3) ' 2.34(3H. S) , 2,47(3H, s) , 3.75(3H, s) , 5.17(2H. s) , 6.36(1H, d, J=8Hz), 6.49(1H. d. J=:16Hz), 7.04 
(IH. dd, J=2. 8Hz), 7.30{1H; d, J=2Hz). 7.32(1H . d, J=16Hz). 
Mass(ESI):nri/^371(M+1). 

Preparation Example 25-3 

50 

[0125] In the same manner as in the aforementioned Preparation Example 15-4, (E)-3-(4-chloro-1-(2-chloro-4-(meth- 
yltiiio)benzyl)*2-methynmidazo!-5-yl)-2-propenic acid was obtained as thin yellow crystals (305 mg) from methyl (E)- 

3- (4-chloro-1 -(2-chloro-4-(methylthio)benzyl)-2-methylimidazol-5-yl)-2-propenate (374 mg). 

1H-NMR(CDCI3) : 2.35 (3H. s), 2.47(3H, s), 5.18(2H, s), 6.38(1 H, d, J=8Hz), 6,47(1 H. d. J=16Hz). 7.06(1 H; dd, J=2, 
55 8Hz), 7.30(1 H. d, J=2Hz), 7.37(1 H, d, J=16Hz). 
Mass(ESI):m/i367{M+1). 
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Preparation Example 26-1 

[0126] In the same manner as in the aforementioned Preparation Example 15-1 , 4-chloro-1 -(2-ch!oro-4-(trif!uorome- 
thyl)benzyl)-2-methyllmidazole-5-carbaldehyde (189.mg) was obtained as a paie-yellow solid from 5-chloro-2-methyl- 
5 imidazole-4-carbaldehyde (100 mg) and 2-chloro-4-(trifluoromethyl)ben2yl bromide (378 mg). 

1H-NMR(CDCI3) • 2.35(3H, s), 5.66(2H, s), 6.60(1 H, d, J=8Hz). 7.45(1 H. d, J=8H2), 7.71 (1 H, s), 9.76(1 H, s). 
Mass(ESI) : m/e 337(M)-i-. 

Preparation Example 26-2 

10 

[0127] In the same manner as in the aforementioned Preparation Example 15-2, ethyl (E)-3-[4-chloro-1 -(2-chloro- 
4-(trifluoromethyl)benzyl)-2-methylimidazol-5-yl]-2-propenate (207 mg) was obtained as a colorless oil from 4-chloro- 
1 -.(2-chloro-4-(trifluoromethyl)benzyl)-2-methylimidazole-5<arbaldehyde (1 85 mg). 

1H-NMR(CDCI3) : 1.30(3H, t, J=6H2), 2.35(3H, s), 4.20(2H, q, J=6Hz), 5.36(2H, s), 6.54(1 H, d , J=16H2), 6.59(1 H, d, 
15 J=8Hz), 7.26(1 H. d. J=16Hz). 7.48(1 H, d, J=8Hz). 7.75(1 H, s). 
Mass(ESI) : m/e 408(M+H)+. 

Preparation Example 26-3 

20 [0128] . In the same manner as in the aforementioned Preparation Example 15-4, (E)-3-(4-chIoro-1-(2-chloro-4-(trif- 
luoromethyl)-benzyl)-2-methylimidazol-5-yl)-2-propenic acid was obtained as colorless crystals (144 mg) from ethyl 
(E)-3-(4-chloro-1 -(2-chloro-4-(trifluoromethy!)ben2yl)-2-methylimidazol-5-yl)-2-propenate (203 mg). 
^H-NMR(CDCl3) : 2.36(3H, s), 5,26(2H. s), 6.49{1H. d, J=16Hz), 6.60(1 H, d, J=8Hz), 7.33(1 H, d. J=16Hz), 7.49(1 H, 
d, J=8H2). 7.76(1 H.s). 

25 Mass(ESI) : m^ 379(M+1). 

Preparation Example 27-1 

[01 29] I n the same manner as in the aforementioned Preparation Example 1 5-1 , 4-chloro-1 -(2-chloro-4-(phenoxyme- 
30 thyl)benzyl)-2-methylimidazole-5-carbaldehyde (482 mg) was obtained as a colorless oil from 5-chloro-2-methylimida- 
zole-4-carbaldehyde (216 mg) and 2-chloro-1-((methanesulfonyloxy)methyl)-4-(phenoxymethyl)benzene (605 mg), 
^H-NMR(CDCl3) : 2.33(3H. s). 5.01 (2H, s), 5,63(2H, s). 6.51 (1H, d, J=8H2), 6.90-7.03{3H, m), 7.20-7.35(3H, m), 7.53 
(1H, d. J=2H2), 9.77(1 H. s). 
Mass(ESI) : m/e 375(M+H)+. 

35 

Preparation Example 27-2 

[0130] In the same manner as in the aforementioned Preparation Example 1 5-2, methyl (E)-3-(4-chloro-1 -(2-chloro- 
4-(phenoxymethyl)benzyl)-2-methylimidazol-5-yl)-2-propenate (413 mg) was obtained as a white powder from 4-chlo- 
40 ro-1 -(2-chloro-4-(phenoxymethyOben2yl)-2-methy!imidazole-5-carbaldehyde (475 mg) and methyl (triphenylphospho- 
ranylidene)acetate (623 mg). 

^H-NMR(C[X;i3) : 2.34(3H, s), 3.74(3H, s), 5.03(2H, s). 5.22(2H, s). 6.47(1 H, d. J=8H2), 6.50(1 H, d, J=16H2), 6.91 -7.04 
(3H, m), 7.21-7.34(3H. m), 7.22(1 H, d, J=16H2), 7.57(1 H, d, J=2H2). 
Mass(ESI) : m/e 431 (M+H>f . 

45 

Preparation Example 27-3 

[0131] In the same manner as in the aforementioned Preparation Example 15-4, (E)-3-(4-chloro-1-(2-chlora4-(phe- 
noxymethyl)-benzyl)-2-methyllmidazol-5-yl)-2-propenlc acid (391 mg) was obtained as a white powder from methyl 
50 (E)-3-(4-chloro-1 -(2-chloro-4-(phenoxymethyl)benzyl)-2-methylimidazol-5-yl)-2-propenate (404 mg). 

iH-NMR(CDCl3) : 2.34(3H. s), 5.01(2H. s), 5.21(2H, s), 6.46(1H, d. J=16H2). 6.47(1H, d, J=9Hz). 6.89-7.02(3H, m), 
7.20-7.34(3H. m), 7.34(1 H, d, J=1 6H2), 7.55(1 H, d. J=2H2). 
Mass(ESI) : m/e 41 5(M-H)-. 

55 Preparation Example 28-1 

[01 32] In the same manner as in the aforementioned Preparation Example 15-1, 4-chloro-1 -(2-chioro-4-nitroben2yl)- 
2HnethyIimida2ole-5-carfoaldehyde (304 mg) was obtained as pale-yellow crystals from 4-chloro-2-methylimida20ld- 
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5-carbaldehyde (200 mg) and 2-chloro-1 -((methanesulfonytoxy)methyl)-4-nitrobenzene (404 mg). 

^H-NMR(CDCl3) : 2.37(3H, s) . 5.67(2H, s) , 6.67(1H, d, J=8Hz), 8.06(1 H, dd. J=8, 2H2), 8.34(1 H, d, J=2Hz), 9.75(1 H, 

s). 

5 Preparation Example 28^2 

[0133] In the same manner as in the aforementioned Preparation Example 1 5-2, methyl (E)-3-(4-chloro-1 -(2-chloro- 
4-nitrobenzyl)-2-methyllmidazol-5-yl)-2-propenate (297 mg) was obtained as pale-yellow crystals from 4-chloro-1- 
(2-chloro-4-nftrobenzyl)-2-m ethyl imidazole-6-carbaldehyde (286 mg) and methyl (triphenylphosphoranylidene) acetate 
10 (546 mg). 

"«H-NMR(CDCl3) : 2.35(3H, s) , 3.74{3H, s) , 5.29(2H, s) . 6.62(1 H, d, J=16H2), 6.66(1 H, d. J=8Hz), 7.27(1 H. d, J=2H2). 
8.08(1 H, d, J=8. 2Hz), 8.36(1 H. d, J=2Hz). 

Preparation Example 28-3 

is 

[0134] In the same manner as In the aforementioned Preparation Example 15-4, (E)-3-(4-chloro-1-(2-chloro-4-ni- 
trobenzyl)-2-methylimidazol-5-yl)-2-propenic acid (233 mg) was obtained ias pale-orange crystals from methyl (E)-3- 
(4-chloro-1-(2-chloro-4-nitrobenzyl) -2-m6thylimidazol-5-yl)-2-propenate (275 mg). 

iH-NMR(DMS0-d6) : 2.32(3H, s) . 5.56(2H. s) , 6.28(1H, d, J=16H2), 6.77(1H, d. J=8Hz), 7.22(1H, d. J=15Hz), 8.16 
20 (1 H, dd, J=8, 2Hz), 8.41 (1 H. d, J=2Hz). 

Preparation Example 29-1 

[0135] In the same manner as in the aforementioned Preparation Example 1 5-1 , (E) -4-chloro-1 - (2-chloro-4- (2-phe- 
25 nylethenyl) benzyl) - 2-methyIlmidazole-5-cart)aldehyde was obtained as orange crystals (471 mg) from 5-chloro- 
2-methyllmidazole-4-carbaldehyde (209 mg) and (E)-2-chloro-4-(2-phenylethenyl)benzyl bromide (489 mg). 
1H-NMR(CDCI3) : 2.34(3H. s) , 5.64(2H, s) , 6.50(1H, d. J=8Hz), 6.99(1H, d, J=16H2), 7.10(1H. d, J=16H2), 7.25-7.42 
(4H, m), 7.50(2H, d, J=:8Hz), 7.58(2H, s) , 3.78(1 H. s) . 
Mass(ESI) : mfz 371 (M+1 ). 

30 

Preparation Example 29-2 

[0136] In the same manner as In the aforementioned Preparation Example 1 5-2, methyl (2E)-3-(4-chloro-1 -(2-chloro- 

4- ((E)-2-phenylethenyl)benzyl)-2-methyiimidazol-6-yl)-2-propenate was obtained as yellow amorphous (433 mg) from 
35 (E)^-chloro-l -(2-chloro-4-(2-phenylethenyl)benzyl)-2-methytimidazole-5-carbaldehyde (390 mg). 

1H-NMR(CDCI3) : 2.36(3H, s), 3.74(3H, s), 5.22(2H, s), 6.45(1 H. d. J=8Hz), 6.51 (1 H. d. J=1 6Hz), 6.99(1 H, d, J=1 6Hz). 
7.12(1 H. d, J=16Hz), 7.26-7.41 (5H. m), 7.50(2H, d. J=8Hz), 7.60(1 H. s). 
Mass(ESi) : m/z 427(M+1). 

40 Preparation Example 29-3 

[0137] In the same manner as in the aforementioned Preparation Example 15-4. (2E)-3-(4-chloro-1 -(2-chloro-4-((E)- 
2-phenylethenyl)benzyl)-2.-methylimldazol-5-yO-2-propenic acid was obtained as colorless crystals (326 mg) from me- 
thyl (2E)-3-(4-chloro-1 -(2-chloro-4-((E)-2-phenylethenyl)ben2yl)-2-methylimidazoi-5-yl)-2-propenate (418 mg). 
45 lH-NMR(DMSO-d6) : 2.34(3H, s), 5,41(2H. s), 6.26(1H, d, J=16H2), 6.53(1H, d, J=:8Hz), 7.18-7.44(6H. m), 7.51(1H, 
d, J=8Hz), 7.60(2H. d . J=8Hz), 7.84(1 H, s). 

Preparation Example 30-1 

50 [0138] in the same manner as in the aforementioned Preparation Example 15-1,1 -(1 -bromo-2-naphthyl)-4-chloro- 
2-methylimidazole-5-carbaIdehyde (379 mg) was obtained as pale-yellow crystals from 4-chloro-2-methylimldazole- 

5- carbaldehyde (200 mg) and 1-bromo-2-(bromomethyl)naphthaiene (457 mg). 

^H-NMR(CCX)l3) : 2.32(3H, s). 5.88(2H. s), 6.58(1H. d, J=8Hz), 7.56(1H. t, J=8Hz). 7.65(1H. t, J=8Hz), 7.73(1H. d, 
J=8Hz). 7.82(1H. d, J=8Hz). 8.35(1H, d, J=8Hz). 9.82(1H. s). 

55 

Preparation Example 30-2 

[0139] In the same manner as In the aforementioned Preparation Example 1 5-2, methyl (E)-3-(1 -(1 -bromo-2-naph- 
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thyl)-4-chIoro-2-methylimldazol-6-yl)-2-propenate (413 mg) was obtained as pale-yellow crystals from 1-(1-bromo- 
2-naphthyl)-4*chloro-2-methyllmidazole-5-carbaldehyde (386 mg) and methyl (triphenylphosphoranytidene)acetate 
(603 mg). 

1H-NMR(CDCI3) : 2.36(3H, s), 3.70(3H, s). 5.44(2H, s), 6.50(1H, d, J=8Hz), 6.53(1H, d, J=2Hz), 7.37(1H, d. J=15H2), 
5 7,57(1 H, t. J=:8H2), 7.67(1 H, t. J=8Hz), 7.75(1 H, d, J=8Hz). 7.83(1 H, d. J=8Hz), 8.35(1 H, d, J=8Hz). 

Preparation Example 30-3 

[0140] In the same manner as In the aforementioned Preparation Example 15-4, (E)-3-(1 -(1 -bromo-2-naphthyl)- 
10 4-chloro-2-methylimldazol-5-yl)-2-propenlc acid (389 mg) was obtained as colorless crystals from methyl (E)-3-(1- 
(1 -bromo-2-naphthyl)-4-chloro-2-methylimidazol-5-yI)-2-propenate (393 mg). 

1H-NMR(DMS0-Cl6) : 2.37(3H. s), 5.61(2H. s), 6.24(1H. d, J=15Hz), 6.58(1H, d, J=8Hz), 7.24(1H, d, J=15Hz), 7.65 
(1H, t. J=8Hz), 7.76(1 H, t, J=8Hz), 7.97{2H, t. J=8Hz), 8.29(1 H, d, J=8Hz). 

IS Preparation Example 31-1 

[01 41 ] In the same manner as in Preparation Example 15-1, 4-chloro-1 -((3-chloro^-(trif luoromethyl)pyridin-2-yl)me- 
thyl)-2-methyIlmldazole-5-carbaldehyde was obtained as a yellow oil (440 mg) from 5-chloro-2-methylimldazole-4-car- 
baldehyde (271 mg) and 3-chloro-2'-chloromethyl-5-(trifluoromethyl)pyridine (474 mg). 
20 1H-NMR(CDCI3) : 2.38(3H,s). 5.76(2H, s), 7.97(1H, s), 8.58(1H, s), 9.66(1H, s). 
MS(ESI): m/z336(M-1). 

Preparation Example 31-2 

25 [0142] In the same manner as in Preparation Example 15-2, methyl (E)-3-(4-chloro-1-((3-chloro-5-(trifluoromethyl) ' 
pyridln-2-yj)methyl)-2-methylimldazol-5-yl)-2-propenate was obtained as a yellow oil (342 mg) from 4-chloro-1 -((3-chio- 
ro-5-(tr}fluoromethyl)pyridin-2-yl)methyl)-2-methyllmidazole-5-carbaldehyde (430 mg). 

1H-NMR(CDCI3) : 2.38(3H, s), 2.75(3H, s), 5.39(2H, s), 6.54(1H, d, J=16Hz), 7.34(1H, d, J=16H2), 8.00(1H, s), 8.66 
(IH.S). 

30 |y/lS(ESl):m/z392(M-1). 
Preparation Example 31-3 

[0143] In the same manner as In Preparation Example 15-4, (E)-3-(4-chloro-1 -((3-chloro-5-(trifluoromethyl)pyridln- 
55 2-yl)methyl)-2-methylimidazol-5-yl)-2-propenic acid (240 mg) was obtained from methyl (E)-3-(4-chloro-1-((3-chloro- 
5-(trffIuoromethyl)pyrldin-2-yl)methyl)-2-methylimldazol-5-yl)-2i3ropenate (335 mg). 

iH-NMR(DMSO-d6) - 2.28(3H. s), 5.68(2H. s), 6.28(1H. d. J=16Hz), 7.26(1H, d, J=16Hz), 8.60(1H. s), 8.89(1H, s). 

MS(ESI):m/z380(M+1). 

40 Preparation Example 32-1 

[0144] 3-(4-(N,N-bis-(tert-Butoxycart5onyl)amino)-2-chlorobenzyl)-5-chloro-2-methylimldazole-4-carbaldehyde(844 
mg) was obtained as white amorphous from 5-chloro-2-methylimidazole-4-carbaldehyde (340 mg) and 4-(N,N-bis-(tert- 
butoxycartDonyl)amino)-2-chlorobenzyl bromide (1.19 g). 
45 1H-NMR(CDCI3) : 1.42(18H, s), 2.30(3H. s), 5.65(2H, s), 6,52(1 H, d. J=8Hz), 6.99(1 H, dd, J=8, 2Hz), 7.26(1 H, d, 
J=2Hz). 9.76(1 H.s). 

Preparation Example 32-2 

50 [0145] Methyl (E)-3-(1-(4-(N,N-bis-(tert-butoxycarbonyl)amlno)-2-chlorobenzyl)-4-chloro-2-methylimidazol-5-yO- 
2-propenate (902 mg) was obtained as white amorphous from 3-(4-(N,N-bls-(tert-butoxycarbonyl)amlno)-2-chloroben- 
zyl)-5-chloro-2-methyljmidazole-4-ca.rbaldehyde (834 mg). 

1H-NMR(CDCI3) : 1 .42(18H, s) , 2.34(3H, s) , 3.72(3H, s) , 5,23(2H, s) . 6.45(1H. d, J=16Hz). 6.48(1H. d, J=8Hz), 7.01 
(1 H, dd, J=8, 2H2), 7.30(1 H, d, J=2Hz). 7.33(1 H, d. J=16Hz). 
55 MS(ESI) : m/z 541 (M+1 ) 
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Preparation Example 32-3 

[0146] Methyl (E)-3-(1-(4- (N,N-bis-(tert>butoxycarbonyl) amino) -2-chlorobenzy!)-4-chloro-2-methyIimldazol-5-yl)- 
2-propenate (882 mg) was dissolved in dioxane (8.8 ml), and 1 N aqueous sodium hydroxide solution (5.0 ml) was 

s added. The mixture was stirred at 80^C for 5.5 hr. To the reaction mixture was added 1 N aqueous sodium hydroxide 
solution (3.0 ml) and the mixture was stirred at 80^C for 1 8 hr and 1 N aqueous sodium hydroxide solution (1 .0 ml) was 
added again. The reaction mixture was stirred at 80^C for 2 hr and with refluxing for 3 hr, and neutralized under Ice- 
cooling. The precipitate was collected by filtration and washed with water to give (E)-3-(1 -(4-(tert*butoxycarbonyl) aml- 
no)-2-chiorobenzyl) -4-chloro-2-methylimida2ol-5-yl)-2-propenic acid (452 mg) as a white powder. 

10 iH-NIVIR(DMS0-d6) : 1.45(18H, s), 2.31 (3H. s). 5.28(2H, s) , 6.22(1H. d, J=16Hz), 6.46(1H, d, J=8Hz). 7.18(1H. d, 
J=16Hz), 7.28(1 H, dd, J=8, 2Hz), 7.71 (1H, d, J=2Hz). 9.64(1 H. s). 
MS(ESI):m/z427(M+1) 

Preparation Example 33-1 

IS 

[0147] 2-Ethylimidazoie (1 .0 g) was dissolved in dry ethanoi (1 0 ml), and bromine (1 .2 ml) was added dropwise under 
Ice-ooollng. The reaction mixture was stirred at the same temperature for 3 hr and at room temperature for 3 hr, and 
left standing overnight at room temperature. After neutralizing with 5N aqueous sodium hydroxide solution, sodium 
nitrite (1 .4 g) and water (10 ml) were added and the mixture was refluxed under heating for 1 0 hr. The reaction mixture 
20 was partitioned between chlorofomi and water and the aqueous layer was extracted twice with chlorofomn. The organic 
layers were combined, dried over magnesium sulfate and concentrated to dryness under reduced pressure. The residue 
was purified by silica gel column chromatography (chlorofonT)/methanol=98:2) to give 4-bromo-2-ethyllmidazole (1 .02 
g) as a pale-yellow solid. 

1H-NMR(CDCI3) : 1 .32(3H. t . J=6Hz), 2.75(2H. q. J=6Hz), 6.89(1 H, s) . 
2S MS{ESI):n[Vz176(M+1) 

Preparation Example 33-2 

[0148J 4-Bromo-2-ethylimidazole (24.4 g) was dissolved In ethanol (244 ml), and IN aqueous sodium hydroxide 
30 solution (1 05 ml) and 37% formalin (1 5.6 mi) were added. The mixture was stirred at room temperature for 1 5 hr. The 
reaction mixture was neutralized under ic^-cooling and concentrated to dryness under reduced pressure. The residue 
was extracted with chloroform-methanol (4/1) and insoluble matter was filtered off. The residue was concentrated to 
dryness under reduced pressure. The residue was purified by silica get column chromatography (chloroform/metha- 
nok49:1-19:1) to give 4-bromo-2-ethyl-5-(hydroxymethyi)imtdazoie (18.9 g) as a yellow powder. 
35 . iH-NMR(DMSO-de) : 1.16(3H, t. J=6Hz). 2.56(2H, q, J=6Hz), 4.30(2H, d. J=4Hz), 5.14(1H, t. J=4Hz). 

Preparation Example 33-3 

[0149] 4-Bromo-2-ethyl-5-(hydroxymethyl)imidazole (1 8.9 g) was dissolved in dry dimethylfonnamide (1 89 ml), and 
^ manganese dioxide (80. 1 g) was added. The mixture was stirred at room temperature forS hr and left standing overnight. 
The reaction mixture was filtered through celite and insoluble matter was washed with chloroform. The filtrate and 
washing were combined and concentrated to dryness under reduced pressure. The residue was washed with water 
to give 5-bromo-2-ethylimidazole-4'Cart)aldehyde (1 2.9 g) as a brown powder. 
^ H-NMR(CDCl3) : 1 .37(3H. t. J=6Hz), 2.86(2H. q. J=6Hz). 9.58(1 H, s). 

45 

Preparation Example 33-4 

[01 50] In the same manner as in Preparation Example 1 -4, 5-chloro-2-ethyllmldazote-4-carbaldehyde was obtained 
as orange crystals (6.6 g) from 5-bromo-2-«thylimidazole-4-carbaldehyde (12 g). 
50 lH-NIVIR(DMS0-d6) : 1 .20(3H, t, J=7Hz), 2.66(2H, q, J=7Hz), 9.59(1 H, s) . 
MASS{ESI) : nVz 157(M-1). 

Preparation Example 33-5 

55 [0151] In the same manner as in Preparation Example 1 5-1 . 4-chloro-1 -(2-chloro-4-(n-pentyloxy)benzyl),-2-ethylim- 
idazoie-5-carbaldehyde was obtained as a pate-yellow oil (260 mg) from 5^toro-2-ethytlmldazole-4-carbaldehyde 
(1 30 mg) and 2-chioro-4-(1 -pentyloxy)benzyl bromide (335 mg). 

1H-NMR(CDCI3) ' 0.92(3H, t, J=7Hz). 1.25(3H, t. J=7Hz). 1 .30-1 .49(4H. m), 1 .70-1 .83(2H. m). 2.59{2H, q. J=7Hz). 
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3.90(2H, t. J=7H2), 5.57(2H. s), 6.43(1 H, d, J=8H2), 6.68(1 H, dd, J=8, 2H2), 6.95(1 H, d..J=2Hz), 9.77(1 H, s). 
MASS(ESI):m/z369(M-1). 

Preparation Example 33-6 

5 

[0152] In the same manner as In Preparation Example 15-2, methyl (E)-3-(4-chloro-1 -(2-chloro-4-(1 -pentyloxy)ben- 
zyl)-2-ethyllmida20l-5-yl)-2-propenate was obtained as a yellow solid (265 mg) from 4-chloro-1-(2-chloro-4-(1-penty- 
loxy)benzyl)-2-ethyllmldazole-6-carbaldehyde (254 mg) and methyl (triphenylphosphoranyndene)acetate (354 mg). 
1H-NMR(CDCI3) • 0.93(3H, t, J=7Hz), 1.27(3H, t, J=7Hz). 1.31-1.49(4H, m), 1.71-1 .83(2H. m). 2.61 (2H, q. J=7Hz). 
10 3.74(3H, s). 3.90(2H. q, J=7Hz). 5.16(2H, s), 6.35(1H, d, J=8Hz). 6.49(1 H. d, J=15Hz), 6.70(1 H, dd, J=8. 2Hz), 6.98 
(1H, d. J=2Hz). 7.34(1 H, d, J=15Hz). 
MASS(ESI):nfi/z427(M+1).. 

Preparation Example 33-7 

15 

[0153] In the same manner as in Preparation Example 15-4, (E)-3-(4-chloro-1-(2-chloro-4-(1-pentyloxy)benzyl)- 
2-ethylimldazol-5-yl)-2-propenic add was obtained as colorless crystals (178 mg) from methyr(E)-3-(4-chloro-1- 
(2-chloro-4-(1-pentyloxy)benzyl)-2-ethylimidazol-5-yI)-2-propenate (254 mg). 

^H-NMR(DMS0-d6) : 0.88(3H. t, J=7Hz), 1 .1 4(3H. t, J=7Hz). 1 .25-1 .44(4H. m), 1 .63-1 .75(2H. m), 2.65(2H, q. J=7Hz), 
20 3.95(2H, q. J=7Hz), 5.31 (2H, s), 6.27(1H. d, J=15Hz), 6.40(1H. d. J=8Hz), 6.67(1H, dd. J=8, 2Hz). 7.13(1H. d. J=2Hz), 
7.23(1H,d. J=15Hz). 
M ASS(ESi) : m/z 409(M-1 ). 

Preparation Example 34-1 

[0154] In the same manner as In Preparation Example 15-1,1 -(4-bromo-2-chlorobenzyl)-4-chloro-2-ethylimidazole- 
5-cartaldehyde was obtained as a pale-yellow solid (2.86 g) from 5-chloro-2-ethylimidazole-4-carbaldehyde (1 .5 g) 
and 4-bromo-2-chlorobenzyl bromide (3.77 g). 

1H-NMR(CDCI3) : 1.28(3H, t. J=7Hz), 2.58(2H. q, J=7Hz), 5.56(2H, s), 6.35(1H, d, J=8Hz), 7.31{1H, dd, J=8. 1Hz). 
30 7.q0(1 H, d. J=1 Hz), 9.76(1 H, s), 
MASS(ESI) : m/z 363(M+1). 

Preparation Example 34-2 

35 [0155] In the same manner as in Preparation Example 15-2, methyl (E)-3-(1-(4-bromo-2-chloroben2yl)-4-chloro- 
2*ethyllmldazol-5-yl)-2-propenate was obtained as a colorless solid (1 .06 g) from 1 -(4-bromo-2-chtorobenzyl)^-chloro- 
2-ethylimidazoIe-5-carbaldehyde (1 .0 g) and methyl (triphenylphosphoranylidene)acetate (1 .39 g). 
1H-NMR(CDCI3) • 1-28(3H, t, J=7Hz), 2.59(2H, q, J=7Hz), 3.75(3H, s). 5.16(2H. s), 6.32(1 H, d, J=8Hz). 6.50(1 H, d, 
J=15Hz), 7.29(1 H. d, J=15Hz), 7.34(1 H, dd. J=8, 1Hz). 7.63(1 H. d. J =1Hz). 

40 MASS(ESI) : m/z 419(M+1). 

Preparation Example 34-3 

[01 56] In the same manner as in Preparation Example 1 5-4, (E)-3-(1 -(4-bromo-2-chloroben2yl)-4-chloro-2-ethyIim- 
45 idazol-5-yl)-2-propenic acid was obtained as a colorless solid (228 mg) from methyl (E)-3-(1 -(4-bromo-2-chlorobenzyl)- 
4-chloro-2-ethylimidazol-5-yO-2-propenate (260 mg). 

iH-NMR(DMS0-d6) • 1.14(3H, t, J=7Hz), 2.65(2H, q, J=7Hz), 5.38(2H, s), 6.36(1H. d, J=15Hz). 6.43(1H. d, J=8Hz). 
7.20(1 H. d, J=15H2). 7.52(1 H, dd. J=8, 1Hz). 7.87(1 H, d, J=1Hz). 
MASS(ESI) : m/z 403(M+1 ). 

50 

Preparation Example 35-1 

[0157] tn the same manner as in Preparation Example 15-1, 4-chloro-1-(2-chloro-4-lodobenzyl)-2-ethyllmidazole- 
4-carbaldehyde was obtained as a pale-yellow gum (2.68 g) from 5-chloro-2-ethylimidazole-4-carbaldehyde (1.2 g) 
^ and 2-chloro-4-iodobenzyl bromide (3.76 g). 

iH-NMR(CCX:i3) : 1,28(3H, t. J=7Hz), 2.58{2H, q, J=7Hz). 5.56(2H, s), 6.20(1H, d, J=8H2), 7.50(1H. dd. J=8, 1Hz). 
7.78(1 H, d. J=1 Hz). 9.75(1 H, s). 
MASS(ESI) : m/z 409(M+1 ). 
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Preparation Example 35-2 

[0158] In the same manner as In Preparation Example 15-2, methyl (E)-3-(4-chloro-1-(2-chloro-4-iodobenzyl)- 
2-ethyllmldazol-5-yl)-2-propenate was obtained as pale-yellow crystals (2.53 g) from 4-chloro-1 -(2-chloro-4-lodoben- 
5 2yl)-2-ethylimldazole-5-carbaldehyde (2.65 g) and methyl (triphenylphosphoranylidene)acetate (3.25 g). . 

1H-NMR(CDCI3) : 1.28(3H. t. J=7H2), 2.69{2H, q, J=7Hz). 3.76(3H, s). 5.15(2H, s), 6.16(1H, d, J=8Hz), 6.49(1H, d, 
J=15Hz), 7.27(1H, d, J=16Hz). 7.51(1H. dd, J=8, 1Hz), 7.81(1H, d, J=1Hz). 
MASS(ESI) : m/z 465(M+1). 

10 Preparation Example 35-3 

[0159] In the same manner as in Preparation Example 1 7-1 , methyl (E) -3- (4-chloro-1 - (2-chloro-4- (phenylethynyl) 
benzyl) -2-ethylimldazol-5-yl)-2-propenic acid was obtained as gray crystals (522 mg) from methyl (E)-3-(4-chloro-1- 
(2-chloro-4-lodobenzyl)-2-ethyilmida2ol-5-yl)-2-propenate (600 mg) and phenylacetylene (439 mg). 
15 1H-NMR(CDCI3) : 1 .28(3H. t, J=7H2), 2.62(2H' q, J=7H2), 3.75(3H. s), 5.23(2H, s) . 6.44(1 H, d, J=8H2), 6.50(1 H, d, 
J=1 5Hz), 7.28-7.40(4H, m), 7.47-7.55(2H, m) , 7.63(1 H, d, J=1 Hz). 
MASS(ESI) : m/z 439(M+1). 

Preparation Example 35-4 

20 

[0160] In the same manner as in Preparation Example 15-4, (E)-3-(4-chloro-1-(2-chloro-4-(phenylacetinyl)ben2yl)- 
2-ethylimidazol-5-yl)-2-propenlc acid was obtained as gray crystals (410 mg) from methyl (E)-3-(4-chloro-1 -(2-chloro- 
4-(phenylethynyl)benzyi)-2-ethylimidazol-5*yl)-2-propenate (500 mg). 

lH-NMR(DMS0-d6) : 1 .15( 3H, t. J=7Hz), 2.67(2H, q. J=7Hz), 5.46(2H. s) . 6.27(1H, d,J=15Hz), 6.54(1H. d, J=8H2), 
25 7.23(1 H, d, J=1 5Hz), 7.40-7.60(6H, m), 7.79(1 H, d, J=1 Hz). 
MASS(ES!) :m/z423(l\/l-1). 

Preparation Example 36-1 

30 [0161] A suspension of methyl (E)-3-(4-chloro-1-(2-chloro-4-iodobenzyl)-2-ethylim?dazol-5-yl)-2'propenate (600 
mg), palladium acetate (600 mg) and tri-o-tolylphosphlne (39 mg) in anhydrous triethylamine (5.4 ml) was stirred at 
room temperature In a nitrogen atmosphere. Ten min. later, styrene (672 mg) was added and the reaction mixture was 
heated to 100*C. After heating for 2 hr, the mixture was ice-cooled. Water was added and the mixture was extracted 
with chlorofonn. The organic layer was washed with saturated brine, dried over anhydrous magnesium sulfate, and 

35 filtrated. The filtrate was concentrated, and the residue was applied to flash silica gel chromatography (silica gel, 150 
ml). Elutlon with hexanerethyl acetate=:10:1 - 7:1 - 5:1 - 4:1 gave a pate-yellow gum (435 mg). This was crystallized 
from tsopropyl ether to give methyl (E)-3-(4-chloro-1-(2-chloro-4-((E)-2-phenylethenyl)benzyl)-2-ethylimidazol-5-yl)- 
2-propenate as pale-yellow crystals (405 mg). 

^H-NMR(CDCl3) : 1.29(3H, t, J=7Hz), 2.63(2H, q, J=7Hz), 3.74(3H, s) , 5.23(2H, s), 6.43(1H, d. J=8H2), 6.51(1H, d, 
40 J=15Hz), 6.99(1H, d, J=15Hz), 7.21(1H, d. J=15Hz). 7.24-7.41(5H, m). 7.51(2H. d, J=8Hz), 7.60(1H. s). 
MASS(ESI) : m/z 441 (M+1 ). 

Preparation Example 36-2 

45 [0162] In the same manner as in Preparation Example 15-4, (E)-3-(4-chloro-1-(2-chloro-4-((E)-2-phenylethenyl)ben- 
zyi)-2-ethyiimidazol-5-yl)-2-propenic acid was obtained as pale-yellow crystals (363 mg) from methyl (E)-3-(4-chloro- 
1 -(2-chloro-4-{(E)-2-phenylethenyl)benzyl)-2-ethylimidazol-5-yl)-2-propenate (400 mg). 

iH-NMRflDMSO-dg) : 1.16(3H, t, J=7Hz), 2.68(2H. q, J=7Hz), 5.42(2H. s), 6.27(1H, d, J=15Hz). 6.50(1H, d, J=8Hz), 
7.28-7.44(6H, m). 7.52(1H. dd, J=8, IHz). 7.60(2H, d. J=8Hz), 7.83(1H, d, J=1Hz). 
50 MASS(ESI) : m/z 425(M-1). 

Preparation Example 37-1 

[0163] In the same manner as in Preparation Example 33-2, 2,4-dimethyl-5-(hydroxymethyl)imldazole (4.74 g) was 
55 obtained as a pate-yellow oil from 2,4-dimethytimidazole (2.6 g). 
iH-NMR{DMS0-d6) : 2.20(3H. s), 2,60(3H, s), 4.41 (2H. s) 
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Preparation Example 37-2 

[0164]. In the same manner as in Preparation Example 33-3. a crude purified product of 2,4-dimethylimidazole-5-car- 
baldehyde (3.00 g) was obtained as a yellow solid from 2,4-dimethyi-5-(hydroxymethyl)imidazole (4.10 g). 
5 Mass(ESI) : m/z 123(M-Hr 

Preparation Exampie 37-3 

[0165] In the same manner as in Preparation Example 16-1,1 -(4-bromo-2-chlorobenzyl)-2,4-dimethyl-1 H-imidazole- 
10 5-cait)aldehyde (481 mg) was obtained as pale-yellow crystals and 1-(4-bromo-2-chlorobenzyl)-2,5-dimethyl-1 H-imi- 
dazole-4K>arbaldehyde (587 mg) as a pale-yellow oil from 2,4-dimethylimidazole-6-carbaldehyde (587 mg) and 4-bro- 
mo-2<hlorobenzylmethanesulfonate (1.70 g). 1-(4-bromo-2-chlorobenzyl)-2,4-dlmethy!-1H-imidazole-5-carbalde- 
hyde 

1H-NMR(CDCI3) : 2.31 (3H, s). 2.52(3H, s), 5.54(2H, s). 6.31 (1 H, d, J=8Hz), 7.27(1 H, dd. J=8. 2Hz), 7.58(1 H, d. J=2Hz). 
IS 9.75(1 H, s) 1-(4-bromo-2-chloroben2yl)-2,5-dimethyl-1H-imidazole-4-carbaldehyde 

1 H-NMR(CDCl3) : 2.33(3H, s), 2.43(3H, s), 5.07(2H, s), 6.23(1 H, d. J=8Hz), 7.34(1 H. dd. J=8, 2Hz). 7,63(1 H, d, J=2H2), 
9.76(1 H. s) 

Preparation Example 37-4 

20 

[0166] In the same manner as in Preparation Example 1 5-2, a crude purified product of methyl (E)-3-(1 -(4-bromo- 
2-chlorobenzyl)-2,4-dimethylimjdazol-5-yl)-2-propenate (554 mg) was obtained as colorless crystals from 1-(4-bromo- 
2'Chtorobenzyl)-2,4-dlmethyl-1 H-imidazole-5-carbaldehyde (453 mg) and methyl (triphenylphosphoranyljdene)acetate 
{1.25g). 

25 1H-NMR(CDCI3) : 2.32(3H, s), 2.42(3H, s), 3.73(3H, s), 5.12(2H, s), 5.89(1 H. d. J=16Hz), 6.29(1 H, d. J=8H2), 7.30 
(1H, dd. J=8, 2Hz), 7.37-7.70{2H, m) 

Preparation Example 37-5 

30 [01 67] In the same manner as in Preparation Example 1 5-4, (E)-3-(1 -(4-bromo-2-chlorobenzyl)-2,4-dimethylimida- 
2ol-5-yl)-2-propenlc acid (158 mg) was obtained as coloriess crystals from methyl (E)-3-(1 -(4-bromo-2-chloroben2yl)- 
2,4-dimethylimidazol-5-yl)-2-propenate (554 mg): 

iH-NMR(DMS0-d6) : 2.26(3H, s), 2.28(3H, s), 5.28(2H, s), 5.75(1H, d, J=14Hz), 6.32(1H, d, J=8Hz), 7.27(1H. d. 
J=14Hz), 7.62(1 H, dd, J=8, 2Hz), 7.85(1 H, d, J^Hz) 

35 

Preparation Example 38-1 

[01 68] In the same manner as in Preparation Example 1 5-1 , 4-bromo-1 -(2-chloro-4-{1 -pentytoxy)benzyO-2-methyl- 
1H-imidazole-5<ari3aldehyde (9.11 g) was obtained as a pate-yetlow oil from 4-bromo-2-methyllmidazoie-5-cart>ald- 
^ ehyde (5.00 g) and 2-chloro-4-(1 -pentyloxy)benzylbromide (9.26 g). 

1H-NMR(CDCI3) ' 0.92(3H, t, J=7Hz), 1 .30-1 .45(4H, m). 1 .70-1 .80(2H. m). 2.33(3H, s). 3.90(2H, t, J=7Hz). 5.58(2H, 
s), 6.44(1 H, d, J=8H2), 6.70(1 H, dd. J=8, 2Hz), 6.95(1 H, d, J=2H2), 9.71 (1H. S) 

Preparation Example 38-2 

45 

[0169] In the same manner as in Preparation Example 15-2, methyl (E)^-(4-bromo-1-(2-chloro-4-(1-pentyloxy)ben- 
2yl)-2-methyllmlda2ol-5-yl)-2-propenate (488 mg) was obtained as coloriess crystals from 4-bromo-1-(2-chloro-4- 
(1-pentyloxy)benzyl)-2-methyl-1H-lmldazole-5-cart)a!dehyde (479 mg) and methyl (triphenylphosphoranylidene)ace- 
tate (481 mg). 

50 1H-NMR(CDCI3) • 0.93(3H, t, J=7Hz), 1 .33-1 .45(4H, m), 1 .72-1 .80(2H, m), 2.35(3H, s). 3.75(3H, s ), 3.92(2H, t, J=:7Hz). 
5.1 7(2H, s), 6.36(1 H, d, J=8H2), 6.52(1 H. d. J=15H2). 6.71 (1 H, dd, J=8, 2H2). 6.99(1 H. d, J=2H2). 7.35(1 H. d, J=1 5H2) 

Preparation Example 38-3 

55 [0170] In the same manner as in Preparation Example 15-4, (E)-3-(4-bromo-1-(2-chloro-4*(1-pentyloxy)ben2yl)- 
2-mettiylimidazol-5-yl)-2-propenic acid (447 mg) was obtained as a colorless powder from methyl (E)-3-(4-bromo-1- 
{2-chloro-4-(1 -pentyloxy)ben2yl)-2-methyiimida20l-5-yl)-2-propenate (462 mg). 

iH-NMR(DMSO-d^ : 0.88(3H, t. J=7H2), 1.25-1.42(4H, m) , 1.62-1.72(2H. m), 2.33(3H, s) , 3.96(2H, t, J=7Hz), 5.31 
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{2H, s) . 6.29(1H. d. J=16Hz), 6.42{1H. d. J=8H2). 6.88(1H, dd, J =8. 2Hz). 7.13(1H. d, J=2H2). 7.22(1H. d, J=15Hz) 
Preparation Example 39-1 

5 [0171] Lithium chloride (180 mg) was suspended In 1,4-dloxane (10 ml), and 4-bromo-1-(2-chloro-4-(1-pentylo)(y) 
benzyl)-2-methyl-1 H-imldazole-S-carbaldehyde (707 mg), vinyltributyltin (61 7 mg) and tetrakis(triphenylphosphine)pal- 
ladium(O) (102 mg) were added. The mixture was refluxed under heating for 12 hr. Water was added to the reaction 
mixture and the mixture was extracted with ethyl acetate. The organic layer was washed with saturated brine, dried 
over anhydrous magnesium sulfate and concentrated under reduced pressure. The residue was applied to silica gel 

10 column chromatography and eluted with hexane/ethyi acetate=5/1 . The objective fraction was concentrated under 
reduced pressure to give 1-(2-chloro-4-(1-pentyloxy)benzyl)-4-ethenyl-2-methyl-1i4-imidazole-5-carbaldehyde (538 
mg) as a pale-yellow gum, 

1H-NIVIR(CDCI3) : 0,92(3H, t, J=7Hz), 1 .30-1 .47(4H, m) , 1 .70-1.80(2H. m), 2.34(3H. s), 3.90(2H, t, J=7Hz), 5.54(1 H, 
dd, J=8, 2H2), 6.56(2H, s) , 6.26(1H, dd, J=15. 2Hz), 6.40(1H, d, J=8Hz). 6.67(1H, dd, J=8. 2H2), 6.96-7.05(2H, m), 
15 9.90(1 H,s) 

Preparation Example 39-2 

[0172] 1-(2-Chloro-4-(1-pentyloxy)benzyl)-4-ethenyl-2-methyI-1H-imidazole-5-carbaldehyde (675 mg) was dis- 
20 solved in 1 ,4-dioxane (6 ml) and palladium carbon (50 mg) was added. The mixture was stirred under a hydrogen 
atmosphere for 1 .5 hr. The reaction mixture was filtered through cellte. Water was added to the filtrate and extracted 
with ethyl acetate. The organic layer was washed with brine, dried over anhydrous magnesium sulfate, and concen- 
trated under reduced pressure. The residue was applied to silica gel column chromatography and eluted with chloro- 
f omVethyl acetate=2/1 . The objective fraction was concentrated under reduced pressure to give 1 -(2-chloro-4-(1 -penty- 
25 loxy)ben2yI)-4-ethyl-2-methyl-1 H-imidazole-5-cart3aldehyde (283 mg) as a black brown oil. 

1H-NMR(CDCI3) : 0.92(3H, t, J=7Hz). 1.35(3H, t. J=7Hz), 1 .33-1 .48(4H. m). 1.72-1.80(2H, m), 2.31 (3H, s). 2.87(2H, 
q, J=7Hz). 3.90(2H. t, J=7Hz), 5.55(2H, s). 6.38(1 H, d, J=8Hz), 6.67(1 H. dd. J=8. 2H2). 6.94(1 H. d, J=2H2), 9.77(1 H, s) 

Preparation Example 39-3 

30 

[0173] In the same manner as in Preparation Example 15-2,*methyl (E)-3-(1-(2-chioro-4-(1-pentyloxy)benzyl)- 
4-ethyl-2-methyllmida2ol-5-yl)-2-propenate (273 mg) was obtained as pale-yellow crystals from 1 -(2-chloro-4-(1 -penty- 
loxy)ben2yl)-4-ethyl-2-methyl-1 H-imidazole-5-carbaldehyde (265 mg) and methyl (triphenylphosphoranylldene)ace- 
tate (940 mg). 

35 lH-NMR(CDCi3) : 0.93(3H, t, J=7H2), 1 .31 (3H, t, J=7Hz), 1 .32-1 .47(4H, m) , 1 .70-1 .81 (2H, m) , 2.34(3H, s) , 2.75(2H, 
q, J=7Hz). 3.73(3H, s). 3.91 (2H, t, J=7Hz), 5.14(2H. s) . 5.86(1H, d, J=15Hz), 6.32{1H, d. J=8Hz), 6.68(1H, dd, J=8. 
2H2). 6.98(1 H. d, J=2H2), 7.45(1 H, d, J=1 5H2) 

Preparation Example 39-4 

40 

[0174] In the same manner as in Preparation Example 15-4, (E)-3-(1-(2-chloro-4-(1-pentyloxy)ben2yl>4-ethyl- 
2-methylimldazol-5-yl)-2-propenic acid (222 mg) was obtained as a coloriess powder from methyl (E)-3-(1 -(2-chloro- 
4-(1-pentyloxy)benzyl)-4-ethyl-2-methylimidazol-6-yl)-2-propenate (253 mg). 

^H-NMR(DMS0-d6) : 0.88(3H, t, J=:7Hz), 1.19(3H, t, J=7Hz), 1 .28-1 .42(4H, m), 1.63-1.73(2H, m), 2.28(3H, s) , 2.62 
45 (2H, q, J=7Hz), 3.95(2H, t, J=7Hz), 5.21 (2H. s), 5.72(1H, d, J=15Hz), 6.28(1H, d, J=8Hz). 6.87(1H, dd, J=8. 2Hz), 7.12 
(1H, d, J=2H2), 7.29(1 H. d. J=15H2) 

Preparation Example 40-1 

50 [0175] 4-Bromo-1-(2-chloro-4-(1-pentyloxy)benzyl)-2-methyl-1H-imida20ie-5-cariDaldehyde (4.00 g) was dissolved 
in a mixed solvent of methanol (20 ml) and 1 ,4-dioxane (20 ml), and palladium carbon (400 mg) and potassium acetate 
(1.08 g) were added. The reaction mixture was stirred under a hydrogen atmosphere for 3 hr. The reaction mixture 
was filtered through celite and the filtrate was concentrated under reduced pressure. Water was added to the residue 
and extracted with ethyl acetate. The organb layer was washed with saturated brine, dried over anhydrous magnesium 

55 sulfate, and concentrated under reduced pressure. The residue was applied to silk:a gel column chromatography and 
eluted with hexane/ethyl acetate=1/2. The objective fraction was concentrated under reduced pressure to give 1- 
(2-chloro-4-(1-pentyloxy)ben2yl)-2>methyl-1HHmida2ole-5-carbaldehyde (3.10 g) as a pale-yellow oil. 
1H-NMR(CDCI3) : 0.92(3H. t. J=7Hz), 1 .33-1 .47(4H, m). 1 .72-1 .82(2H. m). 2.35(3H, s). 3.90(2H, t. J=7H2), 5.59(2H. 
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s). 6.37(1 H. d. J=8Hz), 6.87(1 H, dd, J=8. 2Hz). 6.95(1 H, d, J=2H2), 7.78(1 H. s). 9,68(1 H, s) 
Preparation Example 40-2 

5 [0176] In the same manner as in Preparation Exampie 42-1 to be mentioned later, a crude purified product of ethyl 
2-benzyl-3-(1-(2-chloro-4-(1-pentyloxy)benzyl)-2-methylimidazol-5-yl)-3-hydroxypropanate was obtained as a brown 
oil from 1 -(2-chloro-4-(1 -pentyloxy)benzyl)-2-methyl-1 H-lmidazole-5-cari3aldehyde (500 mg) and ethyl 3-phenyl propi- 
onate (361 mg). 

10 Preparation Example 40-3 

[0177] In the same manner as In Preparation Example 42-2 to be mentioned later, ethyl (E)-2-benzyl-3-(1 -(2-chloro- 
4-(1-pentyioxy)benzyi)-2-methyIimida2ol-5-yl)-2-propenate {405 mg) was obtained as a pale-yeilow oii from the crude 
purified product of ethyl 2-benzyl-3-(1 -{2-chloro-4-(1 -pentyloxy)benzyl)-2-methyiimidazol-5-yl)-3-hydroxypropanate. 
15 1H-NMR(CDC13) : 0.93(3H. t, J=7Hz), 1.19(3H, t. J=7H2). 1 .32-1 .47(4H, m), 1 .70-1 .82(2H, m), 2.36(3H. s). 3.92(2H, 
t, J=7Hz), 3.97(2H. s), 4.14(2H, q, J=7Hz), 5.1 7(2H, s), 6.32(1 H, d, J=8Hz), 6.69(1 H, dd. J=8, 2Hz), 6.98(1 H, d, J=2Hz), 
7.13-7.28(6H, m). 7.46(1 H, s) 

Preparation Exampie 40-4 

20 

[0178] In the same manner as In Preparation Exampie 15-4, (E)-2-benzyi-3-(1-(2-ch!oro-4-(1-pentyloxy)benzyl)- 
2-methylimidazol-5-yi)-2-propenic acid (308 mg) was obtained as a pale-yeliow powder from ethyl (E)-2-benzyl-3-(1- 
(2-chloro-4-(1 -pentyioxy)benzyl)-2-methyiimidazot-5-yl)-2-propenate (385 mg). 

lH-NMR(DMSO-d6) : 0.88(3H, t, ^7Hz). 1 .27-1 .43(4H. m), 1.65-1 .74(2H, m), 2.29(3H, s). 3.86(2H. s). 3.96(2H. t. 
25 J=7H2). 5.26(2H, s), 6.31 (1 H, d, J=8Hz). 6.85(1 H, dd, J=8, 2Hz). 7.07-7.30(7H, m), 7.43(1 H. s) 

; Preparation Example 41-1 

[0179] In the same manner as in Preparation Example 42-1, a cmde purified product of ethyl 3-(1-(2-chloro-4- 
30 (1-pehtyioxy)ben2yl)-2-methyiimidazol-5-yl)-3-hydroxy-2-(1-pentyDpropanate was obtained as a brown oil from 1- 
(2-chloro-4-(1-pentyloxy)benzyl)-2-methyl-1H-imldazole-5-carbaldehyde (500 mg).and ethyl n-heptanate (321 mg). 

Preparation Example 41-2 

35 [0180] In the same manner as In Preparation Example 42-2, ethyl (E)-3-(1 -(2-chloro-4-(1 -pentyloxy)benzyl)-2-meth- 
ylimidazol-5-yl)-2-(1-pentyt)-2-propenate (425 mg) was obtained as a pate-yellow oil from the crude purified product 
of ethyl 3-(1 -(2-chloro-4-(1 -pentyloxy)ben2yl)-2-methyiimidazol-5-yl)-3-hydroxy-2-(1 -pentyi)propanate. 
iH-NMR(CDCl3) ' 0.87-0.94(6H, m), 1.27(3H, t, J=7H2), 1 .32-1 .55(1 OH, m). 1.72-1 .82{2H, m), 2.37{3H. s), 2.54(2H, 
t, J=7Hz), 3.90(2H, t, J=7Hz), 4.18(2H. q, J=7Hz), 5.14(2H, s), 6.31(1H. d, J=8Hz), 6.67(1H, dd. J=8. 2Hz). 6.96(1H, 

40 d. J=2Hz)i 7.19(1H, s). 7.31(1H. s) 

Preparation Example 41-3 

[0181] In the same manner as in Preparation Example 1 5-4, (E)-3-{1 -(2-chioro-4-(1 -pentyioxy)benzyl)-2-methylimi- 
45 dazol-5-yl)-2-(1 -pentyl)-2-propenic acid (305 mg) was obtained as a pale-yeilow powder from ethyl (E)-3-{1 -(2-chloro- 
4-{1 -pentyloxy)benzyl)-2-methylimidazol-5-yl)-2-(1 -pentyl)-2-propenate (405 mg). 

iH-NMR(DMSO-de) - 0.85-0.87(6H, m), 1,20-1 .38(1 OH, m), 1 .62-1 .72(2H, m), 2. 30(3H, s), 2.42(2H, t, J=7Hz), 3.94 
(2H, t. J=7Hz), 5.21 (2H, s), 6.28(1H. d. J=8Hz), 6.85(1H, dd, J=8, 2Hz), 7.10(1H, d, J=2Hz), 7.13(1H. s), 7.22(1H, s) 

50 Preparation Example 42-1 

[0182] Dlisopropylamine (237 mg) was dissolved In tetrahydrofuran (3 ml), and a solution (1 .53 ml) of 1 .53M n-butyl 
lithium in hexane was added.under a nitrogen atmosphere while cooling on a dry Ice - acetone bath. The mixture was 
stirred on an ice water bath and a solution of methyl 3-(3-pyridyOpropionate (335 mg) in tetrahydrofuran (1 mi) was 
55 added while cooling on a dry ice - acetone bath. The mixture was stirred on a dry ice - acetone bath for 1 hr and a 
solution of 1-(2-chloro-4-(1-pentyloxy)benzyl)-2-methyl-1HHmidazole-5-cart3aldehyde (500 mg) in tetrahydrofuran (1 
ml) was added. The mixture was stirred on a dry ice - acetone bath for 1 hr and saturated aqueous ammonium chloride 
solution was added. The mixture was extracted with ethyl acetate, and the organic layer was washed with saturated 
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brine, dried by the addition of anhydrous magnesium sulfate and concentrated under reduced pressure to give a crude 
purified product of methyl 3-(1-(2-chIoro-4-(1-pentylo)cy)benzyl)-2-methylimidazol-5-yl)-3-hydroxy-2-(3-pyridylmethyI) 
propanate as a brown oil. 

s Preparation Example 42-2 

[01 83] The crude purified product of methyl 3>(1 -(2-chloro-4>(1 -pentyloxy)benzyl)-2-methylimldazol-5-yl)-3-hydroxy- 
2-(3-pyridylmethyl)prDpanate was dissolved in dichloromethane (8 ml), and acetic anhydride (0.88 ml) and 4-dimeth- 
ylaminopyridine (76 mg) were added. The mixture was stirred at room temperature for 14 hr and saturated aqueous 

10 sodium hydrogencartDonate solution was added, which was followed by stirring the mixture for 15 min. The reacton 
mixture was extracted with ethyl acetate, and the organic layer was washed with saturated brine, dried over anhydrous 
magnesium sulfate, and concentrated under reduced pressure. The residue was dissolved In toluene (8 mi), and 1 ,8-di- 
azabicyclo[5,4,0]undec-7-ene (0.58 ml) was added. The mixture was heated on an oil bath at ioo^C for 4 hr and 
saturated aqueous ammonium chloride solution was added, which was followed by extraction with ethyl acetate. The 

IS organic layer was washed with saturated brine, dried over anhydrous magnesium sulfate, and concentrated under 
reduced pressure. The residue was applied to silica gel column chromatography and eluted with chlorofomnAnetha- 
nol=100/1. The objective fraction was concentrated under reduced pressure to give methyl (E)-3-(1-(2-chloro-4- 
(1-pentyloxy)benzyl)*2-methylimidazol-5-yl)-2-(3-pyridylmethyl)-2-propenate (713 mg) as a pale-yellow oil. 
1H-NMR(CDCI3) : 0.93(3H, t, J=7Hz), 1 .32-1 .48(4H, m), 1 .72-1 .82(2H, m), 2.36(3H, s). 3.70(3H. s), 3.92(2H, I. J=7H2), 

20 3.98(2H, s), 5.18(2H, s). 6.30(1 H, d, J=8Hz), 6.69(1 H. dd, J=8, 2Hz). 6.98(1 H, d, J=2Hz), 7.1 8(1 H, dd, J=8, 5Hz), 7.24 
, (1H, s), 7.44(1H. d, J=8Hz), 7.51(1H, s), 8.44-8.46(2H. m) 

Preparation Example 42-3 

25 [0184] In the same manner as in Preparation Example 1 5-4, (E)-3-(1 -(2-chloro-4-(1 i3entyloxy)benzyl)-2-methylimi- 
dazol-5-yl)-2-(3-pyridylmethy!)-2-propenic acid (502 mg) was obtained as a brown powder from methyl (E)-3-(1 -(2-chlo- 
ro-4-(1 -pentyloxy)benzyt)-2-methylimidazol-5-yl)-2-(3-pyridylmethyl)-2-propenate (695 mg). 

lH-NMR(DMSO-d6) • 0.88(3H, t, J=7Hz), 1 .27-1 .44(4H. m), 1 ,65-1 .74(2H, m), 2.31 (3H. s). 3,87(2H. s), 3.96(2H, t, 
J=7Hz), 5.27(2H, s), 6.32(1H. d. J=8Hz). 6.34(1H, dd. J=8, 2Hz). 7.12(1H. d, J=2Hz), 7.19(1H, s). 7.27(1H, dd, J=8, 
30 5Hz), 7,41 -7.44(2H, m), 8.36-8.40(2H, m) 

Preparation Example 43-1 

[0185] In the same manner as in Preparation Example 42-1, a crude purified product of ethyl 3-(1-(2-chloro-4- 
55 (1 -pentyloxy)benzyl)-2-methylimidazol-5-yl)-3-hydroxy-2-methylpropanate was obtained as a brown oil from 1 -(2-chlo- 
ro-4-(1-pentyloxy)benzyl)-2-methyl-1H-imldazole-5-cart)aldehyde (441 mg) and ethyl n-proplonate (190 mg). 

Preparation Example 43-2 

40 [01 86] In the same manner as in Preparation Example 42-2, ethyl (E)-3-(1 -(2-chloro-4-(1 -pentyloxy)benzyl)-2-meth- 
ylimidazol-5-yl)-2-methyl-2-propenate (449 mg) was obtained as a pale-yellow oil from the crude purified product of 
ethyl 3-(1 -(2-chloro-4-(1 -pentyloxy)benzyl)-2-methytimldazol-5-yl)-3-hydroxy-2-methylpropanate. 
1H-NMR(CDCI3) ' 0.92(3H, t, J=7Hz). 1.2B(3H. t, J=7Hz), 1 .33-1 .47(4H, m), 1 .72-1 .81 (2H. m), 2.12(3H, s), 2.38(3H, 
s), 3.90(2H, t. J=7Hz), 4.1 8(2H. q, J=7Hz), 5.1 5(2H. s). 6.30(1 H, d. J=2Hz). 6.67(1 H. dd, J=8, 2Hz), 6.96(1 H, d, J=2Hz). 

45 7.26(1H,s), 7.34(1 H,s) 

Preparation Example 43-3 

[0187] In the same manner as in Preparation Example 1 5-4, (E)-3-(1 -(2-chloro-4-(1 -pentyloxy)benzyl)-2-methylimi- 
so dazol-5-yl)-2-methyl-2-propenic acid (253 mg) was obtained as coloriess crystals from ethyl (E)-3-(1r(2-chloro-4- 
(1 -pentyloxy)benzyO-2-methylimidazol-5-yl)-2-methyl-2-propenate (432 mg). 

lH-NMR(DMS0-d6) : 1.09(3H, t, J=7Hz), 1.47-1.64(4H, m), 1.85-1.95(2H. m), 2.21(3H, s), 2.52(3H, s), 4.16(2H. t, 
J=7Hz), 5.44(2H, s). 6.48(1 H, d, J=8Hz). 7.06(1 H, dd. J=8, 2Hz). 7.32(1 H. d, J=2Hz), 7.41 (1H, s), 7.53(1 H, s) 

ss Preparation Example 44-1 

[01 88] In the same manner as in Preparation Example 42-1 , a crude purified product of ethyl 3-(4-chloro-1 -(2-chloro- 
4-(1 -pentyloxy)benzyQ-2-methytimidazol-5-yl)-3-hydroxy-2-methylpropanate was obtained as a brown oil from 4-chlo- 



33 



EP001142879 rhttp://www,getmepatentoorn/Logtn.dog/$sftfe/Fetch/EPO 



Page 34 of 58 



EP1 142 879 A1 

ro-1-(2K;hloro-4-(1-pentyloxy)benzyl)-2-methyl-1H-imida20le-5<»il5aldeh (441 mg) and ethyl n-propionate (400 

mg). 

Preparation Example 44-2 

5 

[0189] In the sanne manner as in Preparation Example 42-2, ethyl (E)-3-(4-chloro-1-(2-chtoro-4-(1-pentyloxy)benzyl)* 
2-nn6thylimldazol-5-yl)-2-methyl-2-propenate (261 mg) was obtained as a pale-yellow oil from the crude purified product 
of ethyl 3-(4-chloro-1 -(2-chloro-4-(1 -pentyloxy)benzyl)-2-methylimidazol-5-yl)-3-hydroxy-2-methylpropanate. 
1H-NMR(CDCI3) • 0.92(3H, t, J=7Hz), 1.30(3H, t, J=7Hz), 1 .32-1 .47(4H, m), 1 .70-1 .80(2H, m), 1.97(3H, s), 2.31 (3H. 
10 s). 3.92(2H, t, J=7Hz), 4.21 (2H. q, J=7Hz). 5.02(2H, s), 6.42(1 H, d. J=8Hz), 6.72(1 H. dd, J=8, 2Hz), 6.95(1 H, d, J=2Hz), 
7.06(1 H, s) 

Preparation Example 44-3 

IS [0190] In the same manner as in Preparation Example 15-4, (E)-3-(4-chloro-1-(2-chloro-4-(1-pentyloxy)benzyl)- 
2-methyllmidazol-5-yl)-2-methyl-2-propenic acid (1 40 mg) was obtained as colorless crystals from ethyl (E)-3-(4-chloro- 
1 -(2<hloro-4-(1 -pentyloxy)-benzyO-2-methylimidazol-5-yl)-2-methyl-2-propenate (250 mg). 

lH-NMR(DMSO-d6) : 0.88(3H. t, J=7Hz), 1 .25-1 .40(4H, m), 1 .62-1 .72(2H. m), 1 .76(3H, s). 2.27(3H, s). 3.95(2H, t, 
J=7Hz), 5.12(2H, s), 6.52(1 H, d. J=BHz). 6.86(1 H. dd, J=8, 2Hz). 7.01 (1H. s), 7.06(1 H. d. J=2Hz) 

20 

Preparation Example 45 

[01 91] 4-Chloro-1 -(2-chloro-4-(1 -pentyloxy)benzyl)-2-methyl-1 H-imidazole-5-carbaldehyde (400 mg) was dissolved 
In t-butanol (8 ml), and 2-methyl-2-butene (355 mg) and aqueous sodium dihydrogenphosphate (135 mg) solution (2 
25 ml) were added. To this reaction mixture was added sodium chlorite (356 mg) over 2 min and the mixture was stinted 
at room temperature for 24 hr. 1 N Hydrochloric acid was added under ice-cooling to adjust to pH 4. Water (20 ml) was 
added and the precipitated crystals were collected by filtration. The crystals were dried by heating under reduced 
pressure to give 4-chloro-1-(2-chloro-4-(1-pentyloxy)benzyl)-2-methyi-1H-imidazole-5-carboxyHc acid (387 mg) as 
colorless crystals. 

30 iH-NIVIR(DMSO-d6) : 0.88(3H. t, J=7Hz), 1 .27-1 .42(4H, m). 1 .65-1 .75(2H. m), 2.25(3H, s), 3.95(2H, t, J=7Hz), 5. 51 
(2H, s), 6.32(1 H, d, J=8Hz), 6.86(1 H, dd, J=8. 2Hz), 7.09(1 H, d. J=2Hz) 

Preparation Example 46 

35 [0192] 4-Chloro-1 -(2-chloro-4-(1 -pentyloxy)benzyO-2-methyl-1 H-lmldazole-5-carbaldehyde (1 .05 g) was dissolved 
in ethanol (10 ml), and sodium borohydride (168 mg) was added under icecooling. The mixture was stinted at room 
temperature for 3 hr. Water was added to the reaction mixture and the mixture was extracted with ethyl acetate. The 
orgariic layer was washed with saturated brine, dried over anhydrous magnesium sulfate, and concentrated under 
reduced pressure. To the residue was added hexane (1 0 ml) and the precipitated crystals were collected by filtration 

^ and dried by heating under reduced pressure to give 4-chloro-1-(2-chloro-4-(1-pentyloxy)benzyl)-5-hydroxymethyl- 
2-methyl-1 H-imidazole (786 mg) as colorless crystals. 

1H-NMR(CDCI3) ' 0.93(3H, t, J=7Hz), 1 .30-1 ,48(4H, m) , 1 .72-1 .85(2H, m), 2.26(3H, s). 3.91 (2H. t. J=7Hz), 4.50(2H, 
s) , 5.18(2H, s) , 6.40(1 H, d, J=8Hz), 6.70(1 H. dd, J=8, 2Hz), 6.96(1 H. d, J=2Hz) 

45 Preparation Example 47-1 

[0193] In the same manner as in Preparation Example 9, 4-chloro-5-chloromethyl-1 -(2-chloro-4-(1 -pentyloxy)ben- 
zyl)-2-methyi-1 H-imidazole (707 mg) was obtained as a brown oil from 4-chloro-1-(2-chloro-4-(1-pentyloxy)benzyl)- 
5-hydroxymethyl-2-methyl-1 H-imidazole (611 mg). 
so 1H-NMR(CDCI3) : 0.93(3H, t, J=7Hz), 1 .32-1 .48(4H, m) , 1 .73-1 .82(2H, m), 2.33(3H, s), 3.92(2H. t, J=7Hz), 4.48(2H. 
s) . 5.17(2H, s) , 6.46(1H, d. J=8Hz), 6.73(1H, dd. J=8. 2Hz). 6.97(1H. d. J=2Hz) 

Preparation Example 47-2 

55 [0194] A solution of 4-chloro-5-chloromethyl-1 -(2-chloro-4-(1 -pentyloxy)benzyl)-2-methyl-1 H-imidazole (340 mg) in 
acetonitrile (3 ml) was added gradually to a mixed soh^ent of 28% aqueous ammonia (6 ml) and acetonitrile (6 ml) 
under ice-coollng. The reaction mixture was stin-ed at room temperature for 1 hr. Saturated aqueous sodium hydro- 
gencart)onate solution was added and the mixture was extracted with ethyl acetate. The organic layer was washed 
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with saturated brine, dried over anhydrous magnesium sulfate, and concentrated under reduced pressure. The residue 
was applied to silica gel column chromatography and eluted with chlorofonn/methanokl 00/1. The objective fraction 
was concentrated under reduced pressure to give 5-aminomethyl-4-chloro-1-(2-chloro-4-(1-pentyloxy)benzyl)-2-me- 
thyl-1H-imidazole (82 mg) as a pale-brown oil. 
5 1H-NMR(CDCI3) : 0.93(3H, t. J=7Hz), 1 .32-1 .48(4H, m) . 1.73-1.B3(2H, m), 2.26(3H, s) , 3.70(2H. s) , 3.91(2H. t, 
J=7Hz), 5.19(2H, s), 6.37(1 H, d, J=8Hz), 6.70(1 H. dd, J=8. 2H2), 6.98(1 H, d, J=2Hz) 

Preparation Example 48 

10 [0195] In the same manner as In Preparation Example 47-2, 5-(N-methylamino)methyl-4-chloro-1-(2-chloro-4- 
(1-pentyloxy)benzyl)-2H7iethyI-1H-imidazole (85 mg) was obtained as a pale-brown oil from 4-chloro-5-chloromethyl- 
1-(2-chtoro-4-(1-pentyloxy)benzyl)-2-methyl-1H-lmidazole (340 mg). 

1H-NMR(CDCI3) : 0.93(3H, t, J=7Hz), 1 .30-1 .45(4H, m) . 1 .72-1 .82(2H. m). 2.25(3H, s). 2.36(3H,s), 3.5e(2H. s). 3.91 
(2H, t, J=7Hz), 5.19(2H, s), 8.36(1 H, d, J=8Hz), 6.69(1 H, dd. J=8, 2Hz), 6.95(1 H, d, J=2Hz) 

15 

Preparation Example 49-1 

[0196] 4,5-Dtbromo-2-ethyllmidazole (451.3 g) was dissolved in N,N-dimethylformamlde (2.25 L), and potassium 
carbonate (368 g) was added. (Chloromethyt)methyl ether (200 g) was gradually added dropwise under Ice-cooling 

20 and the mixture was stirred at room temperature for 2 hr. The reaction mixture was poured into ice-cooled brine and 
the mixture was extracted with ethyl acetate. The organic layer was washed successively with water and saturated 
brine, and dried over anhydrous magnesium sulfate. The solvent was evaporated under reduced pressure. Hexane 
was added to the residue and the mixture was heated and allowed to cool. The precipitated crystals were collected by 
filtration and dried by heating under reduced pressure to give 4,5-dibromo-2-ethyl-1 -(methoxymethyl)imidazole (461 .7 

25 g) as brown crystals. 

1H-NMR(CDCI3) : 1 .33(3H, t, J=7Hz), 2.77(2H. q, J=7Hz), 3.34(3H, s), 5.23(2H, s) 

Preparation Example 49-2 

30 [0197] 4,5-Dibromo-2-ethyt-1-(methoxymethyi)imtdazole (461.1 g) was dissolved in tetrahydrofuran (2.3 L), and 
1 .57M n-butyliithium/hexane solution (1 .084 L) was gradually added dropwise at -60^C. The reaction mixture was 
stirred at -eC^C for 30 min. and N,N-dimethylfonnamide (699 ml) was added dropwise at - 60*C. The mixture was 
stirred at room temperature for 2 hr and poured into ice water. The reaction mixture was extracted with ethyl acetate, 
and the organic layer was washed successively with water and saturated brine and dried over anhydrous rriagnesium 

35 sulfate. The solvent was evaporated under reduced pressure to give 4-bromo-2-ethyh1-(methoxymethyl)imidazole- 
5-carboxyaldehyde (366.2 g) as a brown oil. 

^H-NMR(CDCl3) : 1,37(3H, t, J=7H2). 2.80{2H, q, J=7Hz). 3.35(3H, s). 5.69{2H, s) , 9.72(1 H. s) 
Preparation Example 49-3 

40 

[01 98] 4-Bromo-2-ethyl-1 -(methoxymethyl)imidazole-5-carbaldehyde (365 g) was dissolved In 35% cone, hydrochlo- 
ric acid (1 .8 L), and the mixture was heated at 90**C for 20 hr. The soh^ent was evaporated under reduced pressure, 
and sodium hydrogencarbonate was added to the residue under Ice-cooling until the mixture assumed weak alkalinity. 
The mixture was extracted with chloroform, and the organ k; layer was dried over anhydrous magnesium sulfate. The 
^ soh/ent was evaporated under reduced pressure and dlisopropyl ether was added to the residue. The mixture was 
heated and allowed to cool. The precipitated crystals were collected by filtration and dried by heating under reduced 
pressure to give 4-chloro-2-ethylimidazole-5-cart3aldehyde (211 .5 g) as brown crystals. 
1H-NIVIR(CDCI3) : 1 .37(3H, t, J=7Hz), 2.85(2 H, q. J=7Hz). 9.63(1H, s), 11 .30(1 H, brs) 

50 Example 1 

[0199] To a suspension of (E)-3-(4-chloro-1 -(2-chloro-4-(2-furyl)benzyl)-2-methyllmidazol-5-yl)-2-propenic acid (1 55 
mg) in N.N-dimethylformamide (0.8 ml) was added 1 ,V-carbonytdiimidazole (101 mg) at room temperature, and the 
mixture was stirred for 1 hr. Thereto were added (4-methylbenzene)sulfonamide (1 06 mg) and 1 ,8-diazabteyclo[5.4.0]- . 
S5 7-undecene (96 mg), and the mixture was stirred at 50*^0 for 5 hr. The reaction mixture was k^e-cooled and 1 N hydro- 
chloric acid (1 .7 ml) was added dropwise to neutralize the solution. Water (4 mi) was added and the precipitate was 
collected by filtration. This crude product was recrystallized from acetone - water to give (E)'3-(4-chloro-1 -(2-chloro- 
4-(2-furyQbenzyl)-2-methylimidazol-5-yl)-N-((4-methylbenzene)-sulfonyl)-2-propenamide (152 mg) as a pate-yellow 



35 



EP0dl142679 [http://wvw>getthepatent.com/Login.dog/$sfife/Fetch/EP0Q1 142879.cpc?fromCache=1oart=maintoolbar=bottom| 



Page 36 of 58 



EP 1 142 879 A1 

powder. 

1H-NMR(CDCI3) : 2.34(3H. s), 2.40(3H, s) , 5.17(2H, s) . 6.38(1H, d. J=8Hz), 6.49(1H. dd. J=3 and 2H2). 6.53(1H. d. 
J=1 6Hz), 6.68(1 H, d, J=3Hz), 7.31 (2H, d, J=8H2), 7.35(1 H, d. J=1 6H2), 7.43(1 H, dd, J=8 and 2H2), 7.49(1 H. d, J=2Hz). 
7.74(1 H, d, J=2Hz). 7.92(2H, d, J=8Hz). 
5 Mass(ESI) : m/e 528(M-H)-. 
m.p. 242-243*0. 

Example 2 

10 [0200] In the same manner as in Example 1 , (2E)-3-(4-chloro-1 -{2-chIoro-4-(2-f uryl)benzyl)-2-methyIlmidazol-5-yl)- 
N-(((E)-2-phenylethenyl)sulfonyl)-2-propenamide (1 69 mg) was obtained as a pale-yellow powderf rom (E)-3-(4-chloro- 
1-(2-chloro-4-(2-furyl)benzyl)-2-methylimidazol-5-yl)-2-propenic acid (148 mg) and (E)-(2-phenylethene)sulfonamide 
(108mg). 

lH-NMR(DMS0-d6) : 2.31(3H, s) , 5.39(2H, s) . 6.55(1H. d, J=8Hz). 6.61(1H, dd, J=3 and 2H2), 6.69(1H, d. J=16Hz), 
15 7.06(1 H, d. J=3Hz), 7.26(1 H, d, J=1 6Hz), 7.35-7.50(4H, m), 7.56(1 H, d. J=1 6H2). 7.59(1 H, dd, J=8 and 2Hz). 7.67-7.77 
(2H, m). 7.78(1H, d, J=2Hz), 7.86(1H, d, J=2Hz), 12.07(1H, brs). 
Mass(ESI) : m/e 540(M-H)-. 
m.p. 227-228*0. 

20 Example 3 

[0201 ] In the same manner as in Example 1 , (E)-3-(4-chloro-1 -(2-chloro-4-(2-thlenyl)benzyl)-2-methylimidazol-6-yl)- 
N-((4-methylbenzene)suifonyl)-2-propenamide was obtained as colorless crystals (80 mg) from (E)-3-(4-chloro-1- 
(2-chloro-4-(2-thienyl)benzyl)-2rmethylimidazol-6-yl)-2-propenic acid (100 mg) and (4-methylben2ene)sulfonamide 
25 (66 mg). 

1H-NMR(CDCI3) : 2.34(3H, s) , 2.40(3H. s) , 5-16(2H. s) , 6.37(1H. d. J=8Hz), 6.54(1H, d, J=16Hz). 7.06-7.11(1H, m). 
7.26-7.40(6H. m), 7.65(1 H, d, J=2H2), 7,92(2H, d, J=8H2). 
IV!ass(ESI):m/z 544(1^4-1). 
m.p. 235-237*0. 

30 

Example 4 

[0202] In the same manner as in Example 1, (2E)-3-(4-chIoro-1-(2-chloro-4-(2-thienyl)benzyl)-2-methyljmida2ol- 
5-yl)-N-(((E)-2-phenylethenyl)sulfonyl)-2-propenamide was obtained as colorless crystals (1 05 mg) from (E)-3-(4-ch lo- 
ss ro-1 -(2-chloro-4-(2-thienyl)benzyl)-2-methylimidazol-5-yO-2-propenic acid (1 00 mg) and (E)-(2-phenylethene)sulfona- 
mlde (70 mg). 

lH-NMR(DMSO-d6) ' 2.32(3H. s) . 6.39(2H, s) . 6.52(1H, d, J=8Hz), 6.69(1H, d, J =16Hz), 7,11-7.17(1H, m). 7.26(1H, 
d, J=16Hz), 7.36-7,49(4H, m) , 7.50-7.63(4H, m) , 7.72(2H, dd, J=2, 8Hz). 7.84(1 H, d, J=2Hz). 
Mass(ESI) : m/z 556(M-1 ). 
40 m.p. 246-248*0. 

Example 5 

[0203] In the same manner as in Example 1 , (E)-3-(4-chloro-1 -(2-chloro-4-(phenylethynyl)benzyl)-2-methylimida2ol- 
45 5-yl)-N-((4-methylbenzene)sutfonyl)-2-propenamide was obtained as thin yellow crystals (1 23 mg) from (E)-3-(4-chlo- 
ro-1-(2'Chloro-4-(phenylethynyl)benzyl)-2-methyllmida20l-5-yl)-2-propenic acid (130 mg) and (4-methyIben2ene)sul- 
fonamide (81 mg). 

1H-NMR(0D0I3) : 2.32(3H. s). 2.41(3H, s), 5.17(2H. s). 6.34(1H, d. J=8Hz). 6.66(1H, d, J=16Hz), 7.27-7.40(7H , m). 
7.48-7.55(2H. m), 7.60(1 H, d, J=2Hz), 7.93(2H, d, J=8H2). 
50 Mass(ESl) : m/z 562(M-1). 
m.p. 239-241*0. 

Example 6 

55 [0204] In the same manner as in Example 1 , (2E)-3-(4-chloro-1 -(2-chloro-4-(phenylethynyl)benzyl)-2-methylimlda- 
zoi-6-yl)-N-(((E)-2-phenylethenyl)sulfonyl)-2-propenamide was obtained as thin ocher crystals (101 mg) from (E)-3- 
(4-chloro-1-(2-chloro-4-(phenylethynyl)benzyl)-2-methylimidazol-6-yl)-2-propenic acid (130 mg) and (E)-(2-phe- 
nylethene)sulfonamide (87 mg). 
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^H-NMR(CDCl3) : 2.34(3H. s), 5.20(2H, s), 6.39(1H, d, J=8Hz), 6.61(1H, d, J=16Hz), 7.05(1H, d, J=16H2), 7,30(1H, 
dd, J=2, 8Hz), 7.33-7.44(7H, m). 7.46-7.55(4H, m), 7.60(1H, d, J=2Hz). 7.71(1H, d, J=:16Hz). 
Mass(ESI) :m/2 574(M-1). 
m.p. 220-222*C. 

5 

Example 7 

[0205] In the same manner as in Example 1 , (E)-3-(1 -(4-bromo-2-chIorobenzyl)-4-chloro-2-methylimldazol-5-yl)-N- 
((4-methylbenzene)sulfonyl)-2-propenamide (182 mg) was obtained as colorless crystals from (E)-3-(1*(4-bromo- 
10 2-chiorobenzyl)-4-chloro-2-methylimldazol-5-yt)-2-propenlc acid (150 mg) and (4Hii6thylbenzene)sutfonamlde (99 
mg). 

1H-NMR(CDCI3) : 2.31(3H, s), 2.43(3H, s). 5.10(2H, s). 6.23(1H, d, J=8H2), 6.58(1H, d, J=15H2). 7.25-7.33(4H, m), 
7.58(1 H, d, J=2Hz), 7.92(2H, d, J=8Hz). 
Mass(ESI) : m/z 542(M-H)-. 
IS m.p. 233-235*C. 

Example 8 

[0206] In the same manner as In Example 1 , (E)-3-(1 -(4-bromo-2-chlorobenzyl)-4-chloro-2-methyllmldazol-5-yl)-N- 
20 (((E)-2-phenylethenyl)sulfonyl)-2-propenamlde (172 mg) was obtained as colorless crystals from (E)-3-(1-(4-bromo- 
2-chlorobenzyl)-4-chloro-2-methyllmidazol-5-yl)-2-propenic add (168 mg) and (E)-(2-phenylethene)sulfonamide (118 
mg). 

1H-NMR(CDCI3-CD30D) : 2.32(3H, s). 5.15(2H, s), 6.28(1H, d, J=8Hz), 6.70(1H, d. J=15Hz), 7.08(1H. d. J=15Hz). 
7,31-7.42(6H. m), 7.49-7.53(2H, m), 7.62(1H. d, J=2Hz). 7.69(1H, d. J=15Hz). 
25 Mass(ESI) : m/z 554(M.H).. 
m.p. 250-25 rC. 

Example 9 

30 [0207] In the same manner as in Example 1 , (E)-3-[4-chloro-1 -(2-chloro-4-phenylbenzyl)-2-methy!imldazol-5-yl]-N- 
(1-pentanesulfonyl)-2-propenamtde (134 mg) was obtained as colorless crystals from (E)-3>[4-chloro-1-(2-chloro- 
4-phenylbenzyl)-2-methylimidazol-6-yr|-2-propenic acid (150 mg). 

1H-NMR(CDCI3) • 0.87(3H, t, J=8Hz), 1 .24-1 .45(4H, m), 1 .75-1 .89(2H. m). 2.40(3H. s), 3.38-3.47(2H. m), 5.26(2H, s), 
6.50 {1H, d, J=8Hz), 6.57(1H, d, J=15Hz), 7.35-7.58(7H, m). 7.68(1H, d, J=2Hz), 8.18(1H, br s). 
35 Mass(ESl) : m/z 520(M+1 ). 
m.p. 203-204'C. 

Example 10 

40 [0208] In the same manner as in Example 1 , (E)-N-benzenesulfonyl-3-t4-chloro-1 -{2-chloro-4-phenylbenzyl)-2-meth- 
yllmidazol-5-yl]-2-propenamlde (141 mg) was obtained as colorless crystals from (E)-3-[4-chloro-1-(2-chloro-4-phe- 
nylbenzyl)-2-methyllmidazol-5-yl]-2-propenic acid (150 mg). 

^H-NMR(CDCl3) : 2.36(3H, s). 5.20(2H, s), 6.43(1 H, d, J=8Hz), 6.57(1 H, d, J=15Hz), 7.31-7.55(9H. m), 7.59(1 H, d, 
J=8Hz), 7.64(1H, d, J=2Hz). 8.05(2H, d, J=8Hz), 8.54(1H, br s). 
^ Mass(ESI) : m /z 526(M+1). 
m.p. 245-247«C. 

Example 11 

50 [0209] In the same manner as in Example 1 , (E)-3-[4-chIoro-1 -(2-chIoro-4-phenylbenzyl)-2-methylimldazoI-5-yl]-N- 
((4-methylbenzene)sulfonyl)-2-propenamide (137 mg) was obtained as colorless crystals from (E)-3-{4-chloro-1- 
(2-chloro-4-phenyIbenzyl)-2-methylimidazoI-5-yl]-2-propenic acid (150 mg), iH-NMR(CDCl3) • 2.35(3H, s). 2.40(3H, 
s). 5.19(2H. s), 6.43(1H, d, J=8Hz), 6.57{1H. d. J=15Hz). 7.24-7.55(8H. m), 7.65(1H, d, J=1Hz), 7.92(2H, d. J=8Hz), 
8.41(1H.brs). 

55 Mass(ESI) : m/z 540(M+1). 
m.p. 229-232'C. 
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Example 12 

[0210] In the same manner as in Example 1 , (E)-3-{4-chloro-1 -(2-chloro-4-phenylbenzyl)-2-methylimldazol-5-yI)-N- 
(((E)-2-phenylethenyl)sulfonyl)-2-propenamide (132 mg) was obtained as colorless crystals from (E)-3-(4-chloro-1- 
s (2-chloro-4-phenylbenzyl)-2-methylimldazol-5-yl)-2-propenlc acid (1 50 mg) and (E)-(2-phenylethene)sulf onamide (1 06 

mg). 

1H-NMR(CDC13) : 2.37(3H, s), 5.22(2H, s). 6.47(1H, d, J=8Hz), 6.57(1H, d. J=15H2), 7.03(1 H. d, J=16Hz). 7.37-7.54 
(12H, m), 7.65(1 H. s), 7.71 (1H, d, J=16Hz). 
Mass(ESl) : m/z 564(M+H)+. 
10 m.p. 240-241 "C. 

Example 13 

[0211] In the same manner as in Example 1, {E)-3-(4-ch!oro-1-(2-chloro-4-phenylbenzyl>2-methylimidazol-5-yl)-N- 
15 ((S-chloro-2-thienyl)sulfonyl)-2-propenamide (126 mg) was obtained as colorless crystals from (E)-3-(4-chloro-1 - 
(2-chloro-4-phenylbenzyl)-2-methylimidazol-6-yl)-2-propenic acid (150 mg) and 5-chlorothiophene-2-sulforiamlde (115 
mg). 

lH-NMR(CDCl3) : 2.37(3H, s), 5,21 (2H, s), 6.46(1 H, d, J=8Hz), 6.60(1 H, d. J=15Hz). 6.90(1 H, d, J=:4Hz), 7.37-7.53 
(7H, m), 7.64-7.66(2H, m). 
' 20 Mass(ESI) : m/z 566(M+H)+. 
m.p. 229-233°C, 

Example 14 

25 [0212] In the same manner as In Example 1 , (E)-N-((5-bromo-2-thlenyl)sulfonyl)-3-(4-chloro-1 -(2-chloro-4-phenyl- 
benzyl)-2-methylimldazoi-5-yl)-2-propenamide (155 mg) was obtained as colorless crystals from (E) -3- (4-chloro-1- 
(2-chloro-4-phenylbenzyl)-2-methyllmidazol-5-yl)-2-propenic acid (150 mg) and 5-bromothiophene-2-sulfonamide 
(141 mg). 

1H-NMR(CDC13) : 2.37(3H, s) , 5.21 (2H. s) . 6.46(1H, d, J=8Hz), 6.59(1H, d. J=15Hz). 7.04(1H, d, J=4Hz), 7.36-7.55 
30 (7H, m). 7.61 (1 H, d. J=4Hz). 7.66(1 H, d. J=2Hz), 
Mass(ESl) : m/z 61 2(M+H)+. 
m.p. 234-235'»C. 

Example 15 

S5 

[0213] In the same manner as in Example 1, (E)-3-(4-chloro-1-(2-chloro-4-(1-propoxy)benzyl)-2-methylimldazoi- 
5-yl)-N-((4-methyIbenzene)sulfonyl)-2-propenamide (155 mg) was obtained as colorless crystals from (E)'3'(4-chloro- 
1-(2-chloro-4-(1 -propoxy)benzyl)-2-methylimidazol-5-yl)-2-propenicacid (145mg) and (4-methylbenzene)sulfonamide 
(96 mg). 

40 1H-NMR(CDC13-CD30D) : 1.02(3H, t, J=7Hz), 1 .73-1 .85(2H, m) , 2.30(3H, s), 2.41(3H, s) , 3.88(2H, t. J=7Hz). 5.10 
(2H. s), 6.27(1H. d, J=8Hz), 6.64(1H. d, J=16Hz). 6.68(1 H. dd. J=8, 2H2), 6.97(1H. d, J=2Hz), 7.27-7.33(3H. m) . 7.92 
(2H. d, J=8H2). 
Mass{ESl) : mlz 520(M-H)-. 
m.p. 226-228«C. 

45 

Example 16 

[0214] In the same manner as in Example 1, (E)-3-(4-chloro-1-(2-chloro-4-(1-propoxy)benzyl)-2-methylimldazol- 
5-yl)-N-(((E)-2-phenylethenyl)sulfonyl)-2-propenamlde (1 64 mg) was obtained as colorless crystals from (E)-3-(4-chlo- 
so ro-1 -(2-chlorD-4-(1 -propoxy)benzyl)-2-methyllmidazol-5-yl)-2-propenlc acid (1 43 mg) and (E)-(2-phenylethene)sulfon- 
amide(106mg). 

1H-NMR(CDC13-CD30D) : 1.02(3H. t, J=7Hz), 1.73-1.85(2H. m) . 2.32(3H, s), 3.88(2H. t. J=7Hz), 5.15(2H. s) . 6.33 
(1H. d, J=8Hz), 6.69(1H, d, J=15Hz). 6.70(1H, dd. J=8, 2Hz). 6.98(1H. d. J=2Hz). 7.09(1H, d, J=15Hz). 7.35-7.42(4H, 
m). 7.50-7.54(2H. m), 7.68(1 H. d, J=15Hz). 
55 Mass(ESI) : m/z 532(M-H)-. 
m.p. 199-201»C. 
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Example 17 

[02151 In the same manner as in Example 1 , (E)-3.(4-chloro-1 -(2K:hIoro-4-(1 -pentyIoxy)benzyl)-2-methylimidazo|. 
5-yl)-N-{(4-methylbenzene)sulfonyl)-2-propenamlde was obtained as colortess crystals (60 mg) from (E)-3-(4-chloro- 
5 1 .(2<hloro-4-{1 .pentyloxy)benzyO-2-methylimidazol-5-yl)-2-propenic acid (1 00 mg) and (4-methyIbenzene)sulf ona- 

S^mScU) : 0.93(3H. t, J=7Hz). 1.30-1,50(4H. m) . 1.70-1.84{2H. m) , 2.32(3H. s). 2.42(3H, s) , 3.90(2H. t. 
J=7Hz). 5.09(2H. s) . 6.27(1 H, d. J=8H2), 6.53(1H. d, J=16Hz), 6.67(1H. dd, J=2. 8Hz). 6.96(1 H, d. J-2Hz), 7.28-7.39 
(3H. m), 7.93{2H, d, J=8Hz). 
10 Mass(ESI) : m/z 548(M-1 ). 
m.p. 195-1 97«C. 

Example 18 

15 [02161 In the same manner as in Example 1 . (E).3-(4Hchloro-1 -(2Hchloro-4-(1 -pentyloxy)benzyl)-2-methylimidazol- 
5-yl)-N-(((E)-2-phenylethenyl)sulfonyl)-2-propenamide was obtained as colorless crystals (84 mg) from (E)-3-(4-chIoro- 
1 -(2^loro-4-(1 -pentyIoxy)benzyl)-2-methylimidazol-5-yl)-2-propenlc acid (1 00 mg) and (E)-(2-phenylethene)sulfona- 

SnMR(CDCI3) : 0,92(3H, t. J=7Hz). 1 .30-1 .49{4H, m), 1 .69-1 .72(2H, m), 2.34(3H. s). 3.90(2H, t, J=7Hz). 5.13(2H. 
20 s). 6.32(1 H, d J=8Hz). 6.56(1H, d, J=16Hz). 6.68(1H, dd, J=2. 8Hz), 6.96(1H. d, J=2H2). 7.06(1 H, d. J=16H2), 
7,35-7.56(6H. m). 7.72(1 H, d, J=16Hz). 
Mass(ESI) : m/z 560(M-1). 
m.p. 196-199'C. 

25 Example 19 

[02171 In the same manner as in Example 1 , (E)-3-(4-chloro-1 .(2-chloro-4-((cyclopentyl)methyloxy)benzyl)-2-meth- 
ylimidazol-5-yl)-N-(1-pentanesulfonyl)-2-propenamide (82 mg) was obtained as a white powder from {E)-3-(4-chloro- 
1-(2-chIoro-4-((cyclopentyl)-methyloxy)benzyl)-2-methyllmidazol-5-yl)-2-propenlc acid (164 mg) and 1-pentanesulfon- 

n^-NMSS.^ : 0.90(3H. t, J=7H2). 1.25-1. 92(1 4H. m), 2.34(1 H. sept. J=7Hz). 2.37(3H, s), 3.38-3.50{2H. m), 3.80 
(2H. d, J=7Hz), 5.16(2H, s). 6.34(1 H, d, J=8Hz), 6.51 (1H. d, J=15Hz), 6.72(1 H, dd. J=8 and 2H2). 7,00(1 H. d. J=2H2), 
7.44(i'h. d, J=i6Hz). 
Mass(ESI) : m/e 540 (M-H)-. 
35 m.p. 177-178«C. 

Example 20 

[0218] In the same manner as in Example 1 , (E)-3-(4-chloro-1 -(2-chloro-4-((cyclopentyl)methyloxy)benzyl)-2-meth- 
40 yiimlda20l-5-yl)-N-({4-methylbenzene)sulfonyl)-2-propenamide (135 mg) was obtained as a white powder from (E)-3- 

(4K:hloro-1-(2K5hloro-4-((cyclopetityl)-methyloxy)benzyO-2-methylimidazol-5-yO-2i^ acid (163 mg) and 

(4-methylbenzene)suIfonamlde(106mg). ^ v 

iH-NMR(CDCy : 1.25-1.92(8H. m), 2.32(3H. s), 2.33(1 H. sept. J=7Hz). 2.42{3H. s). 3.78(2H. d. J=7Hz). 5.09{2H. s). 

6.27(1H. d. J=8Hz). 6.52(1H, d. J=16Hz), 6.68(1H. dd, J=8 and 2Hz). 6.97(1H, d, J=2Hz), 7.32(2H. d. J=8Hz). 7.34 
45 (1H, d, J=16Hz), 7.94(2H. d, J =8Hz). 

Mass(ESI):m/e560(M-H)-, 

m.p. 217-218'»C. 



50 



55 



Example 21 

[0219] In the same manner as in Example 1 , (2E)-3-(4-chloro-1 -(2-chloro-4-((cyclopentyl)methyloxy)benzyl)-2-meth- 
yIimidazol-5-yl)4sJ-(((E)-2-phenyl6thenyl)sulfonyl)-2i3ropenamide (128 mg) was obtained as a white powder from {Ey 
3-(4^hloro.H2<hloro-4-((cyclopentyl)methyloxy)benzyO-24nethyllmldazol-5-^^^ acid (164 mg) and (Ey 

(2-phenylethene)sulfonamide (99 mg). 

iH-NMR(CDCy : 1.23-1.92(8H, m) , 2.32(1H. sept. J=7Hz), 2.33(3H. s) . 3.77(2H. d, J=7Hz). 5.12(2H. s) . 6.32(1H, 
d, J=8Hz). 6.60(1H. d. J=16Hz). 6.68(1H. dd. J=8 and 2Hz), 6.96(1H. d. J=2Hz). 7.08(1H. d, J=16Hz), 7.33-7.56(5H. 
rn), 7.40(1 H, d. J=16Hz), 7.70(1 H. d, J=1 6Hz). 
Mass(ESI) : m/e 572(M-H)-. 
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m.p. 200-201 *C. 
Example 22 

5 [0220] In the same manner as in Example 1 , (E)-3-(4-chloro-1 -(2*chloro-4-((cyclohexyl)methyloxy)benzyl)-2-meth- 
y|{midazol-5-yl)-N-((4-methylbenzene)sulfonyl)-2-propenamicle was obtained as colorless crystals (61 mg) from (E)-3- 
(4K:hloro-1-(2K:hloro-4-((cyclohexyOmethyloxy)benzyl)-2-methyllmidazol-5-yl)-2-^ acid (85 mg) and (4-meth- 
ylbenzene)sulfonamide (52 mg). 

1H-NMR(CDCI3) • 0.95-1 .89(11H, m). 2.32(3H, s), 2.42(3H. s). 3.70(2H, d, J=7H2), 5.10(2H, s). 6.22(1H, d, J=8Hz), 
10 6.50(1 H, d, J=1 6Hz), 6.67(1 H. dd. J=2, 8Hz). 6.97(1 H. d, J=2Hz), 7.30-7.38(3H, m), 7.94(2H. d, J=8H2). 
Mass(ESI):nn/z574(M-1). 
m.p. 214-216'C. 

Example 23 

15 

[0221 ] In the same manner as in Example 1 . (2E)-3-(4-chloro-1 -(2-chloro-4-((cyc(ohexyl)methyloxy)benzyl)-2-meth- 
ylimldazol-5-yl)-N-(((E)-2-phenylethenyl)sulfonyl)-2-propenamjde was obtained as colorless crystals (63 mg) from (E) 
-3- (4-chloro-1- (2-chloro-4-((cyciohexyl)methyloxy)benzyl)-2-methylimldazol-5-yl)-2-propenlc acid (85 mg) and (E)- 
(2-phenylethene)sulfonamide (55 mg). 
20 1H-NMR(CDCI3) : 0.95-1 .37(6H, m), 1.66-1.88(5H, m), 2.35(3H, s), 3.70(2H, d. J=7Hz), 5.13(2H, s), 6.31(1H, d, 
J=8Hz), 6.54(1 H, d, J=16Hz), 6.68(1 H, dd, J=2, 8Hz), 6.98(1 H, d, J=2H2), 7.06(1 H, d, J=16Hz), 7.37-7.45(4H, m), 
7.49-7.54(2H, m), 7.72(1H, d, J=16Hz). 
Mass(ESI):m/z586(M-1). 
m.p. 210-212«C. 

25 

Example 24 

[0222] In the same manner as in Example 1 , (E)-3-(1 -(4-benzyloxy-2-chlorobenzyl)-4-chloro-2-methylimida2ol-5-yl)- 
N-((4-methyIbenzene)sulfonyl)-2-propenamide was obtained as colorless crystals (83 mg) from (E)-3-(1 -(4-benzyloxy- 
30 2-chlorobenzyl)-4-chloro-2-methylimidazol-5-yl)-2-propenic acid (90 mg) and (4-methylbenzene)sulfonamlde (55 mg). 
1H-NMR(CDCI3) : 2.32(3H, s) , 2.42(3H, s), 6.03(2H. s), 5.10(2H, s), 6.29(1 H, d, J=8Hz), 6,61 (1H. d. J=16Hz). 6.75 
(1H. dd, J=2, 8H2), 7.06(1 H, d. J=2Hz), 7.29-7.44(8H, m), 7.95(2H. d, J=8Hz). 
Mass(ESI) : m/z 568(M-1). 
m.p. 226-228«C. 

35 

Example 25 

[0223] In the same manner as In Example 1 , (E)-3-(1 -(4-benzyloxy-2-chloroben2yl)-4-chloro-2-methylimidazol-5-yl)- 
N-(((E)-2-phenylethenyl)sulfonyl)-2-propenamide was obtained as colorless crystals (73 mg) from (E)-3-(1-(4-benzy- 
40 loxy-2-ch!orobenzyl)-4-chloro-2-methylimidazol-5-y!)-2-propenic acid (90 mg) and (E)-(2-phenylethene)sulfonamlde 
(59 mg). 

lH-NMR(CDa3) • 2.34{3H, s) . 5.02(2H, s) , 5.14(2H, s) . 6.34(1H, d, J=8Hz). 6.56(1H, d. J=16Hz). 6.77(1H, dd, J=2, 
8Hz), 7.02-7.10(2H, m). 7.31 -7.55(11 H, m), 7.73(1H, d, J=16Hz). 
Mass(ESI):m/z580(M-1). 
45 m.p. 225-227»C. 

Example 26 

[0224] In the same manner as In Example 1. (E)-3-(4-chloro-1-(2-chloro-4-(methylthio)benzyl)-2-methylimida20l- 
50 5-yl)-N-((4-methylbenzene)sulfonyl)-2-propenamide was obtained as colorless crystals (83 mg) from (E)-3-(4-chloro- 
1 -(2-chloro-4-(methylthio)-benzyl)-2-methylimldazol-5-yl)-2-propenlc add (90 mg) and (4-methyiben2ene)sulfonamide 
(66 mg). 

1H-NMR(CDCI3) : 2.32(3H. s) . 2.42(3H. s) , 2.47(3H. s), 5.11{2H, s), 6.26(1H, d. J=8Hz). 6.52(1H. d. J=16Hz), 7.00 
(1H, dd, J=:2, 8Hz), 7.26-7.36(4H, m). 7.94(2H. d. J=8Hz). 
55 Mass(ESl) : m/z 508(M-1 ). 
m.p. 228-230»C. 
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25 



Example 27 

[0225] in the same manner as in Example 1 , (E)-3-(4^hloro-1-(2<hloro-4-(methylthio)benzyl)-2HT^^^^^^^^ 
5SJ-(((E)-2-phenylethenyl)sulfonyl)-2-propenamldewasobtalnedascolorte^^ 
5 tS^hKmethyWen^^^^^ (E)-(2-phenylethene)sulfona- 

S?NiR(S.3) :2.34(3^^ 

7.05(1H. d, J=16Hz), 7.29(1H. d. J=2Hz). 7.35-7.45(4H. m). 7.49-7.55(2H, m). 7.72(1 H, d. J=16Hz). 
Mass(ESI) : m/z 620(M-1). 
10 m.p. 237-238'C. 

Example 28 

[0226] lnth9samemannerasinExample1.(E).3-(4Kjhloro-1-(2^hloro-4Htrifluoromemyl)^^^^^^ 
S-((Lethylben2ene)sulfonyl)-2-propenamide was obtained as thinyelto 

l!?^hlom^-(triuoromethyl)benzyl)-2-methylimldazol-5-yl)-^^^ acid (30 mg) and (4-methylbenzene)sutfona- 

■^^NMR^c&ia) : 2.33(3H, s), 2.42(3H. s), 5.20(2H. s). 6.48(1H. d. J=8Hz). 6.60(1H. d. J=16Hz). 7.23-7.35(3H. m) . 
7.44(1 H, d. J=8Hz), 7.72(1 H. s), 7;92(2H, d, J=BHz). 
20 Mass(ESI) : m/z 530(M-1). 
mjp. 223-225»C. 

. Example 29 

[0227] lnthes8memannerasinExample1,(E).3-(4K,hloro-H2-chlo«,-^^rlfluoromethjJ)b^^^ 
5-yl)-N-(((E)-2-phenylethenyl)sulfonyl)-2-propenamldewasobtained.ascolorlesscrystals(90i^)1^^^^^ 
tf2-chloIoVrifluoLethXbenzyl)-^^^^^ <100 '"9) (E)-(2-phenylethene)sul- 

'iH-WMsSe) : 2.30(3H. s). 5.48(2H. s), 6.83-6.75(2H. m), 7.24(1H. d. J=16Hz), 7.37-7.51 (4H. m). 7.57(1H. d. 
30 J=1 6Hz), 7.66(1 H, d. J=8Hz). 7.73(2H. d. J=8Hz). 7.99(1 H. s). 
Mass{ESI):m/z542(IWI-1). 
m.p. 261-263'C. 

Example 30 

[0228] in the same manner as in Example 1 . (E)-3K4^hloro-1-(2Krfiloro-4-(phenoxymethyl)ben^l)_^2-^^^^^^^^ 
Li-6i)-N-((4Hnethylbenzene)sulfonyl)-2-propenamide(207mg)wasobtained^a«* 

ro-1-(24hioU-(phenoxymethyl)-benzyO-2-methylimidazol-5-yl)-2-propenlc acd (191 mg) and (4-methylbenzene) 

40 lSrSc^y:r3U.s).2.42(3H.s).5.02(2H.s).5.16(2H.^ 
(3H, m). 7.18-7.38(6H, m). 7.54(1H, d, J=2Hz). 7.93(2H. d. J=8Hz). 
Mass(ESI) : m/e 568(M-H)-. 
m.p. 236-237-0. 

45 Example 31 

(0229] in the same manner as In Example 1. (E)-3-(4.chloro-1-(2K;hloro^-(phenoxymethvJ)benz^^^^^ 
zol-5-yl)-N-({(E)-2-phenylethenyl)sulfonyO-2i>ropenamlde (219 mg) was obtained as a whte P<^«''^^ f ^ 
(4-chloro-1-(2^hloro-4-UenoxymethyO-benzyl)-2-methylimida2ol-5^^ acid (189 mg) and (E)-(2-phe- 

" TZ^S^ZSiTU2H. s), S.39(2H. s), 6.50(1H. d. J=8Hz). 6.70(1H. d J=ieHz). 6.88-7^(3".;;). 
7 22(Vh. d. J=16Hz). 7.26-7.48(7H. m). 7.56(1H. d. J=16Hz), 7.62(1H. d. J=2Hz), 7.68-7.80(2H. m). 12.08(1H. brs). 
Ma88(ESI) : m/e 580(M-H)-. 
m.p. 202-203'C. 



55 



Example 32 

[0230] In the same manner as In Example 1. (E)-3-(4^loro-1-(2<hloro-^nitrobenzyl)-2-m8thylimldazol-5-yl)-N-( 
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(4-methyIben2ene)sulfonyl)-2-propenamlde (63 mg) was obtained as pale-yellow crystals from (E)-3-(4-chloro-1- 
(2-chloro-4-nitrobenzyl)-2-methyllmlda2ol-5-yl)-2i)ropenic acid (1 05 mg) and {4-methyIbenzene)sulfonamlde (76 mg). 
^H-NMR(CDCl3'CD30D) : 2.32{3H, s), 2.41 (3H, s), 5.24(2H, s), 6.55(1 H, d, J=8H2), 6.68(1 H, d, J=15Hz), 7.22(1 H, d, 
J=15Hz), 7.30(2H, d, J=8Hz), 7,90{2H, d, J=8Hz). 8.03(1H, dd. J=8. 2Hz), 8.33(1H. d, J=2Hz). 
5 Mass(ESI) : m/z 507{M-H)-. 
m.p. 241-243*0. 

Example 33 

10 [0231] In the same manner as In Example 1 , (E)-3-(4-chloro-1-(2-chloro-4-nitrobenzyl)-2-methylimidazol-5-yl)-N-(( 
(E)-2-phenylethenyl)sulfonyl)-2-propenamide (78 mg) was obtained as pale-yellow crystals from (E)-3-(4-chloro-1- 
(2-chloro-4-nltrobenzyl)-2-methylimldazol-5-yl)-2-propenlc acid (105 mg) and (E)-(2-phenyIethene)sulfonamlde (81 
mg). 

"»H-NMR(CDCl3-CD30D) : 2.34(3H. s), 5.29(2H, s), 6.69(1H. d, J=8H2), 6.73(1H, d, J=15Hz). 7.06(1H. d. J=15Hz), 
IS 7.30(1H, t, J=8Hz). 7.37.7.45(3H. m), 7.50-7.52(2H, m), 7.68(1H, d, J=15Hz), 8.05(1H, dd, J=8. 2H2), 8.34(1H, d, 
J=2Hz). 

Mass(ESI) :m/z519(M.H)-. 
m.p. 199-201 'C. 

20 Example 34 

[0232] In the same manner as In Example 1 , (E)-3-(4-chloro-1-{2-chloro-4-((E)-2-phenylethenyl)ben2yl)-2-methyl- 
lmidazol-5-yl)-N-((4-methylbenzene)sulfonyi)-2-propenamlde was obtained as thin yellow crystals (81 mg) from (E)-3- 
(4-chloro-1-(2-chloro-4-((E)-2-phenylethenyl)benzyl)-2-methytlmidazol-5-yl)-2-propenlc acid (150 mg) and (4-methyl- 
25 ben2ene)sulfonamide (93 mg). 

1H-NMR(CDCI3) • 2.33(3H, s), 2.39(3H, s) , 5.1 5(2H, s), 6.35(1 H, d, J=8Hz), 6.54(1 H, d, J=1 6Hz), 6.97(1 H, d, J=1 6H2), 
7.08(1H, d. J=16Hz), 7.21-7.41(7H, m), 7.50(2H, d, J=8Hz). 7.55(1H, d, J=2H2), 7.92(1H, d, J=8Hz). 
Mass(ESI):nn/z564(M-1). 
m.p. 237-239*0. 

30 

Example 35 

[0233] In the same manner as in Example 1, {E)-3-(4-chloro-1-(2-chloro-4-((E)-2-phenylethenyl)benzyl)-2-methyl- 
lmidazol-5-yl)-N-(((E)-2-phenylethenyl)sulfonyl)-2-propenamide was obtained as coloriess crystals (86 mg) from (E)- 
35 3-(4-chloro-1-(2-chloro-4-((E)-2-phenylethenyi)benzyl)-2-methyllmidazol'5-yi)-2-propenic acid (150 mg) and (E)- 
(2-phenylethene)sulfonamlde (100 mg). 

lH-NMR(CDCl3) : 2.36(3H, s), 5.20(2H, s), 6.40 (1H, d, Jr:8Hz), 6.58(1H, d, J=16Hz), 6.96(1H, d, J=16H2), 7.04(1H, 
d. J=16Hz), 7.08(1 H, d. J=16Hz), 7.26-7.54(1 2H, m), 7.58(1 H, d, J=2Hz). 7.70(1 H, d, J=16H2). 
Mass(ES!):myi578(M-1). 
40 m.p. 230-232*0. 

Example 36 

[0234] In the same manner as In Example 1, (E)-3-(1-(1-bromo-2-naphthyl)-4-chloro-2-methylimidazof-5-yl)-N-( 
45 (4-methylbenzene)-sulfonyl)-2-propenamide (182 mg) was obtained as colorless crystals from (E)-3-(1-(1-bromo- 

2-naphthyl)-4-chloro-2-methylimidazol-5-yl)-2-propenic acid (175 mg) and (4-methylbenzene)sulfonamide (111 mg). 

1H-NMR(CD0I3) : 2.30(3H, s) . 2.38(3H, s) . 5.33(2H, s) . 6.42(1H, d. J=8Hz). 6.52(1H, d, J=15Hz), 7.23-7.26(2H. m). 

7.37(1H, d, J=16Hz), 7.57(1H, t, J=8Hz), 7.65{1H, d, J=8Hz). 7,70(1H. d. J=8H2), 7.B0(1H. d. J=8Hz), 7.88(2H, d, 

J=8Hz), 8.31 (1H, d, J=8H2). 8.69(1 H. brs) . 
50 Mass(ESI) : m/z 558(M-H)-, 

m.p. 260-262*0. 

Example 37 

55 [0235] In the same manner as In Example 1 , (E)-3-(1 -(1 -bromo-2-naphthyO-4'Chloro-2-methy!imida2ol-5-yO-N-(((E)- 
2-phenylethenyI)suif onyl)-2-propenamide (1 88 mg) was obtained as colorless crystals from (E)-3-(1 -(1 -bromo-2-naph- 
thyl)-4-chloro-2-methyiimidazoi-5-yl)*2-propenic acid (175 mg) and (E)-(2-phenylethene) sulfonamide (119 mg). 
^H-NMR(DMS0-d6) : 2.33(3H, s). 5.59(2H, s), 6.56(1 H, d. J=8Hz). 6.70(1 H, d, J=15Hz), 7.27(1 H, d, J=1 5Hz). 7.37-7.48 
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{4H, m) , 7.63(1 H. d. J^15Hz), 7.64(1 H, t. J=8H2), 7.69-7.75(3H. m), 7,94(2H. t, J=8Hz), 8.26(1 H, d, J=8H2). 
Mass(ESI) : n\/z 570 (M-H)-. 
m.p. 264-265»C. 

s Example 38 

[0236] in the same manner as in Example 1, (E)-3-(4-chloro-1-(2-chloro-4-(1-pentylo)cy)benzyl)-2-methylimidazol- 
5-yl)-N-(1 -pentanesulfony!)-2-propenamide (1 35 mg) was obtained as colorless crystals from (E)-3-(4-chloro-1 -(2-chlo- 
ro-4-(1-pentyloxy)benzyl)-2-methylimldazol-5-yl)-2-propenlc acid (150 mg) and 1 -pentanesulfonamlde (86 mg). 
10 m.p. 175-176°C 

1H-NMR(CDCI3) : 0.89(3H, t, J=6Hz). 0.93(3H, t. J=6Hz), 1.25-1 .48(8H). 1 .70-1 .88(4H), 2.36(3H. s). 3.45(2H, t, 
J=6Hz), 3.92(2H. t, J=6Hz). 5.15(2H, s). 6.36(1H. d, J=8Hz), 6.52(1H. d. J=16H2), 6.71(dd. J=8, 2Hz). 6.99(1H, d, 
J=2Hz), 7.44(1 H, d, J=16H2), 8.03(1 H, br. s). 
MS(ESI):mAz529(M-1). 

15 

Example 39 

[0237] (E) -3- (4-Chloro-1 - (2-chioro-4- (1-pentyloxy) benzyi)-2-metiiyilmidazol-5-yl)-2-propenic acid (150 mg) was 
dissolved In N,N-dimethylfomiamide (1.5 mi) and carbonyldiimidazole was added. The mixture was stirred at room 

20 temperature for 3 hr. To the reaction mixture was added (E)-l-penten-l-ylsuifonamide sodium salt (97 mg), and the 
mixture was stinted at room temperature for 3 hr and left standing for one day. The reaction mixture was diluted with 
water (1 .5 ml) and adjusted to pH 4 with 1 N hydrochloric acid under ice-cooling. The precipitated powder was collected 
by filtration and washed with water. The resulting white powder was suspended in ethanol (0.75 ml) and heated. The 
mixture was stirred at room temperature for 30 min. The precipitate was collected by filtration, washed with ethanol 

25 and dissolved in N,N-dimethylfomiamide (0.75 ml) at 80*C. Water (0.25 ml) was added at the same temperature and 
the mixture was stln^d at room temperature for 1 hr. The precipitated crystals were collected by filtration, washed with 
N.N-dimethylfonmamide- water (1:1) and then with water to give (E)-3-(4-chloro-1-(2HChloro-4-(1-pentyloxy)ben2yO- 
2-methylimidazol-5-yl)-N-((E)-1-penten-1-ylsulfonyl)-2-propenamide (160 mg) as colorless crystals. 
^H-NMR(CDCl3) : 0.92(3H, t. J=6Hz) , 0.94(3H, t, J=6Hz), 1.30-1 .60(6H), 1.78(2H, m), 2.25(2H. q. J=6Hz), 2.35(3H, 

30 s). 3.92(2H, t. J=6Hz), 5.15(2H. s), 6.33(1H, d, J=8Hz), 6.49(1H. d. J=16Hz), 6.54(1H, d. J=16Hz), 6.70(dd, J=8, 2H2), 
6.99(1 H, d, J=2Hz), 7.04(1 H, dt, J=16, 6Hz), 7.41 (1H, d, J =16Hz), 8.00(1 H, br. s). 
MS(ESI):m/z528(M-1). 

Example 40 

35 

[0238] In the same manner as In Example 1 , (E)-N-(1-butanesulfonyl)-3-(4-chloro-1-(2-chloro-4-(1-pentyloxy)ben- 
zyl)-2-methylimidazol-5-yl)-2-propenamide (1 32 mg) was obtained as colorless crystals from (E)-3-(4-chloro-1 -(2-chlo- 
ro-4-(1-pentyloxy)benzyl)-2-methyllmidazol-5*yl)-2-propenic acid (150 mg) and 1-butanesulfonamide (78 mg). 
m.p. 182-183*C 

40 1H-NMR(CDCI3) : 0.93(3H. t, J=6Hz), 0.94(3H, t, J=6Hz), 1.30-1.53(6H), 1 .70-1 .87(4H), 2.36(3H, s), 3.45(2H, t. 
J=6Hz), 3.92(2H. t, J=6Hz), 5.15(2H, s), 6.35(1H. d, J=8H2), 6.54(1H. d, J=16Hz), 6.71 (1H. dd. J=8. 2H2), 6.99(1H, 
d, J=2Hz), 7.44(1 H, d. J=1 6Hz), 8.1 7(1 H. br. s). 
MS(ESI):m/^515(M-1). 

45 Example 41 

[0239] In the same manner as in Example 1 , (E)-3-(4-chloro-1-(2-chloro-4-((E)-2-phenylethenyl)benzyO-2-methyl- 
lmidazol-5-yO-N-(1 -pentanesulfonyl)-2-propenamlde was obtained as colorless crystals (116 nng) from (E)-3-(4-chloro- 
1-(2-chloro-4«((E)-2-phenylethenyObenzyl)-2-methylimldazol-5-yO-2-prDpenlc acid (140 mg) and 1-pentanesulfona- 
so mlde(77mg). 

1H-NMR(CDCI3) : 0.87(3H. t. J=7Hz), 1 .24-1 .45(4H. m), 1 .75-1 .88(2H. m). 2.38(3H, s), 3.39-3.46(2H, m), 5.22(2H, s), 
6.42(1H, d, J=8H2), 6.54(1H, d, J=16Hz), 7.00(1H, d, J=16Hz), 7.12(1H, d, J=16Hz), 7.27-7.54(7H, m), 7.60(1H, d. 
J=1Hz). 

MS(ESI):m/z544(M-1). 
55 m.p.216.216«C. 
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Example 42 

[0240] In the same manner as in Example 1, (E)-3-(4-chloro-1-(2'Chloro-4-((E)-2-phenylethenyl)ben2yl)-2-methyl- 
imlda20l-5-yl)-N-((E)-1-penten-1-ylsulfonyl)-2-propenamide was obtained as colortess crystals (117 mg) from (E)-3- 
5 (4-chloro-1-(2-chloro-4-{(E)-(2i3henylethenyl))benzyl)-2-methy!lmidazol-5-yl)-(E)-2-^ acid (150 mg) and (E)- 

1-penten-1-ylsutfonamide(81 mg). 

^H-NMR(CDCl3) : 0.92(3H, t, J=7H2), 1 .43-1 .57(2H, m), 2.14-2.30(2H. m), 2.37(3H, s), 5.21 (2H. s), 6.40(1 H, d, J=BHz), 
6.48(1H. d, J=16Hz), 6.57(1H, d, J=16Hz). 6.95-7.16(3H. m), 7.26-7.55(7H. m), 7.60(1 H, d, J=1Hz). 
MS(ESI):m/z542(M-1). 
10 m.p. 226-228»C. 

Example 43 

[0241 ] In the same manner as in Example 1 , (E)-N-(l -butanesulfonyl)-3-(4-chloro-1 -(2-chloro-4-((E)-2-phenylethe- 
'5 nyl)benzyl)-2Hnethyllmidazol-5-yl)-2-propenamlde (148 mg) was obtained as colorless crystals from (E)-3-(4-chloro- 
1 -(2-ch loro-4-((E)-2-phenylethenyl)benzyl)-2-methylimldazol-5-yl)-2-propenic add (1 50 mg) and 1 -butanesulfonamlde 
(75 mg). 
m.p. 21 3-21 4^0 

1H-NMR(CDCI3) : 0.92(3H. t, J=6H2), 1 .44(2H. m). 1 .80(2H, m). 2.48(3H, s), 3.44(2H, t, J=6H2), 5.22(2H, s). 6.42(1 H. 
20 d, J=8Hz), 6.59(1 H, d, J=1 6Hz). 7.00(1 H. d. J=1 6H2). 7.1 1 (1 H. d, J=1 6Hz). 7.25.7.55(7H), 7.60(1 H, d. J=2Hz). 8.40 
(1H, br.s). 

IVIS(ESi):m/z 531(1^-1). 
Example 44 

25 

[0242] In the same manner as In Example 1 , (E)-3-(4-chloro-1 -(2-chloro-4-(phenylethynyl)benzyl)-2-methyllmldazol- 
5-yl)-N-(1 -pentanesulfonyl)-2-propenamlde was obtained as colorless crystals (1 00 mg) from (E)-3-(4-chloro-1 -(2-chlo- 
ro-4-(phenylethynyl)-benzyl)-2-methyllmldazol-5-yl)-2-propenic add (135 mg) and 1 -pentanesulfonamlde (74 mg). 
iH-NMR(CDCy : 0.89(3H, t. J=7Hz), 1 .25-1 .47(4H, m), 1 .75-1 .90(2H. m). 2.38(3H, s), 3.40-3.47(2H, m). 5.23(2H, s). 
30 6.42(1 H, d, J=8H2). 6,55(1 H, d, J=16Hz). 7.31-7.40{3H, m), 7.42(1 H, d, J=16H2), 7.48-7.55(2H. m), 7.63(1 H. d. J=1Hz), 
7.87(1 H,s). 

MS(ESI): m/z542(M-1). 
m.p. 207-209'C. 

35 Example 45 

[0243] In the same manner as in Example 1, (E)-3-(4-chloro-1'-(2-chloro-4-(phenylethynyl)benzyl)-2-methylimidazol- 
5-yl)-N-((E)-1 -penten-1 -ylsulfonyl)-2-propenamide was obtained as colorless crystals (84 mg) from (E)-3-(4-chloro-1 - 
(2-chloro-4-(phenylethyhyl)benzyl)-2-methyllmidazoi-5-yl)-2-propenic acid (1 25 mg) and (E)-1 -penten-1 -ylsulfonamide 
. 40 (68 mg). 

^H-NNR(CDCi3) : 0.93(3H, t, J=7Hz), 1.46-1 .57(2H, m) , 2.20-2.30(2H, m), 2.36(3H, s) , 5.22(2H. s) . 6.40(1H, d. 
J=8Hz). 6.48(1H, d, J=16Hz), 6.57(1H, d, J=16Hz), 6.98-7.10(1H, m), 7.30-7.43(4H, m). 7.48-7.55(2H, m), 7.63(1H, 
d, J=1 Hz). 7.87(1 H,s). 
MS(ESI):m/z540(M-1). 
45 m.p. 207-21 O^C. 

Example 46 

[0244] In the same manner as in Example 1 , (E)-N-(1-butanesulfonyl)-3-(4-chloro-1-(2-chloro-4-(2-phenylethynyl)- 
so benzyl)-2-methylimldazol-5-yl)-2-propenamlde (79 mg) was obtained as colorless crystals from (E)-3-(4-chloro-1- 
(2-chloro-4-(2-phenylethynyl)benzyO-2-methyllmldazoi-5-yO-2-propenlc add (87 mg) and 1 -butanesulfonamlde (44 
mg). 

m.p. 217-218'C 

lH*NMR(CDCi3) : 0.94(3H. t, J=6Hz), 1 .45(2H. m), 1 .80(2H, m), 2.47(3H, s), 3.44(2H. t, J=6Hz), 5.23(2H. s), 6.42(1H, 
ss d, J=8Hz), 6.56(1H, d, J=16Hz), 7.30-7.55(7H), 7.62(1H, d, J=2Hz), 8.14(1H, br. s). 
MS(ESl):m/z529(M-1). 
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Example 47 

[0245] In the same manner as In Example 1, (E)-3-(4-chIoro-1-((3-chlord-5-(trifluoromethyl)pyridin-2-yl)methyl)- 
2-methyllmldazol-5-yl)-N-((E)-2-phenylethenyisulfonyl)-2-propenamlde was obtained as pale-yellow crystals (60 mg) 
5 from (E)-3-(4K:hloro-1-((3<hloro-5-(trifluoromethyl)pyridln-2-yl)methyl)-2-methyllmida20l-5-yl)-2i3rope acid (120 
mg) and (E)-(2-phenylethene)sulfonamide (87 mg). 

^H-NMR(DMS0-d6) : 2.26(3H, s), 5.65(2H , s), 6.66(1 H, d. J=16Hz), 7.27(1H, d, J=16H2), 7.38-7.48(4H, m), 7.57(1H, 
d, J=1 6Hz), 7.70-7.78(2H. m) , 8.56(1 H. d, J=1 Hz), 8.85(1 H, s). 
MS (ESI):m/^545(M+1). 
10 m.p. 249-252"C. 

Example 48 

[0246] In the same manner as in Example 1. (E)-3-(4-chloro-1-((3-chloro-5-(trifluoromethyl)pyrldin-2-yl)methyl)- 
is 2-methylimidazol-5-yl)rN-((4-methylben2ene)sulfonyl)-2-propenamlde was obtained as pale-yellow crystals (38 mg) 
from (E)-3-(4-chloro-1-((3-chloro-5-(trifIuoromethyI)pyrldin-2-yl)methyl)-2-methyIimida2ol-6-yl)-2-propenic acid (100 
mg) and (4-methylben2ene)sulfonamlde (68 mg). 

1H-NMR(CDCI3) : 2.34(3H, s), 2.42(3H, s), 6.33(2H. s), 5.62(1H. d, J=16Hz), 7. 26-7.36(3H, m), 7.94(2H, d, J=8Hz), 
8.60(2H. s). 
20 MS(ESI):nVz533(M-»-1). 
m.p. 239-241 'C. 

Example 49 

25 [0247] In the same manner as in Example 1. (E)-3-(1-(4-(tert-butoxycarbonylamino)-2-chlorobenzyl)-4-chloro- 
2-methylimidazol-5-yl)-N*(1-pentanesulfonyl)-2-propenamlde was obtained as colorless crystals (64 mg) from (E)-3- 
(1-(4-(tert-butoxycarbonylamlno)-2-chlorobenzyl)-4-chioro-2-methyiimldazol-5-yl)-2-propenic acid (150 mg) and 

1- pentanesulfonamide (80 mg). 

1H-NMR(CDCI3) ^ 0.89(3H, t, J=7H2), 1 .28-1 .46(4H. m), 1 .51 (9H, s), 1 .75-1 .89(2H, m), 2.36(3H. s), 3.40-3.48(2H, m), 
30 5.16(2H. s), 6.35(1H, d, J-8Hz), 6.50(1H, d, J=16H2), 6.55(1H, s), 7.03(1H, dd, J=1. 8H2), 7.43(1H, d, J=16Hz). 
MS(ESI):m/z557(l\4-1). 
m.p. 202-204'C. 

Example 50 

35 

[0248] In the same manner as in Example 1, (E)-3-(1-(4-(tert-butoxycarbonylamino)-2-chlorobenzyl)-4'Chloro- 

2- methylimidazol-5'yl)-N-((E)-1-penten-1-yisulfonyl)-2-propenamlde was obtained as colorless crystals (59 mg) from 
(E)-3-(1-(4-(tert4}utoxycart)onyl-amino)*2-chlorobenzyl)-4-chloro-2*methyllmidazot-5-yl)-2-propeni^ acid (130 mg) 
and (E)-1 -penten-1 -ytsulfonamlde (68 mg). 

40 1H-NMR(DMS0^6) • O.S4(3H, t. J=7Hz), 1 .35-1 .49(2H, m). 1 .46(9H, s). 2.15-2.25(2H. m), 2.31(3H, s). 5.30(2H, s), 
6.47(1 H, d. J=8H2), 6.65(1 H, d. J=16Hz), 6.67(1 H. d. J=16Hz), 6.75-6.86(1 H. m), 7.24(1 H, d, J=16Hz). 7.29(1 H, dd, 
J=1,8Hz).7.71(1H, s). 
MS(ESI):nVz555(M-1). 
m.p. 209-21 0*C. 

45 

Example 51 

[0249] In the same manner as In Example 1. (E)-3-(1-(4-(tert-butoxycarbonylamino)-2-chloroberizyl)-4-chloro- 
2-methyHmidazol-5-y!)-N-(((E)-2-phenylethenyl)suIfonyl)-2i3ropenamlde was obtained as a pale-yellow powder (81 
so mg) from (E)-3-(1-(4-(tert-butoxycarbonylamlno)-2-chlorobenzyl)-4-chloro-2-methylimldazol-5-yl)-2-propenlc acid 
(200 mg) and (E)-(2-phenylethene)suIfonamide (129 mg). 

1H-NMR(DMS0<I6) : 1.46(9H, s), 2.29(3H, s), 5.29(2H. s), 6.46(1 H, d, J=8Hz), 6,68(1 H. d, J=16Hz), 7.20-7.30(2H, 

m). 7.39-7.50(4H, m), 7.58(1 H. d. J=16Hz). 7.67-7.80(2H. m). 

MS(ESI):m/z589(M-1). 

55 

Example 52 

[0250] In the same manner as In Example 1, (E)-3-(4-chloro-1-(2-chloro-4-(n-pentyloxy)benzyi)-2-ethyilmidazol- 



45 



EP001 142879 rhttp://wvw.qetthepatent.<x>m/Login.dog/$sfife/Fetch/EP0Q114^^^ 



Page 46 of 58 



EP1 142 879A1 

5-yl)-N-((E)-2-phenylethenesulfonyl)-2-propenamide was obtained as colorless crystals (1 39 mg) from (E)-3-(4-chloro- 

1- (2<5hloro-4-(1-pentyloxy)benzyl)-2-ethyHrnidazol-6-yl)-2-propenic acid (160 mg) and (E)-2-phenylethenesulfona- 
mide (107 mg). 

m.p. 174-175*C 

5 1H-NMR(CDCI3) :0.92(3H,t, J=7Hz), 1.26(3H.t, J=7H2).1.3M.48(4H, m), 1.69-1 .82(2H, m), 2.61 (2H, q, J=7Hz), 3.90 
(2H, q, J=7Hz). 5.14(2H, s), 6.30(1H. d. J=8Hz), 6.56(1H. d, J=15Hz). 6,67(1H. dd, J=8. 2Hz). 6.97(1H, d, J=2Hz). 
7.06(1H, d, J=15Hz), 7.36-7.55(6H, m), 7.72(1 H,d.-J=15H2). 

Example 53 

10 

[0251] In the same manner as In Example 1 , (E)-3-(1-(4-bromo-2-chloroben2yl)-4-chloro-2-ethylimldazol-5-yl)-N-( 
(E)-2i3henylethenesulfonyl)-2-propenamlde was obtained as colorless crystals (175 mg) from (E)-3-(1 -(4-bromo- 

2- chlorobenzyl)-4-chlorD-2-ethyllmlda20l-5-yl)-2-propenlc acid (200 mg) and (E)-2-phenylethenesutfonamide (136 
mg). 

15 m.p. 209-21 O^C 

1H-NMR(CDCI3) : 1 .27(3H, t, J=7Hz), 2.59(2H, q. J=7Hz), 5.14(2H, s), 6.28(1H, d. J=8Hz), 6.62(1H, d, J=15Hz), 7.05 
(1H, d, J=15H2), 7.24-7.55(6H, m). 7.60(1H, d, J=1Hz). 7.72(1H, d , J=15Hz), 8.34(1 H, s). 
MASS(ESI):m/z568(M-1). 

20 Example 54 

[0252] In the same manner as In Example 1 , (E)-3-{4-chloro-1-(2-chloro-4-(phenylethynyl)benzyl)-2-ethyllmidazol- 
5-yl)-N-({E)-2-phenylethenesulfonyl)-2-propenamide was obtained as pale-yellow crystals (1 20 mg) from (E)-3-(4-chlo- 
ro-1 -(2Krfiloro-4-(phenylethynyObenzyl)-2-ethylimidazol-5-yl)-2-propenlc acid (1 70 mg) and (E)-2-phenylethenesulfon- 
25 amide (109 mg). 
m.p. 233-234'C 

^H-NMR(CDCl3) : 1.27(3H, t, J=7Hz). 2.61 (2H, q, J=7H2), 5.21 (2H, s), 6.38(1 H, d, J=8H2), 6.60(1 H. d, J=16H2), 7.05 
(1H, d, J=16Hz). 7.30(1H, dd, J=8. IHz). 7.43-7.55(11 H, m) , 7.59(1H. d, J=1Hz). 7.71(1H. d. J =15H2). 
MASS(ESI) : m/z 588(M-1). 

30 

Example 55 

[0253] In the same manner as In Example 1 , (E)-3-(4-chloro-1-(2-chloro-4-(phenylethynyl)ben2yl)-2-ethyllmlda2ol- 
5-yl)-N-((4-methylben2ene)sutfonyl)-2-propenamide was obtained as colorless crystals (161 mg) from (E)-3-(4-chloro- 
35 1-(2-chloro-4-(phenylethynyl)benzyl)-2-ethyllmldazol-5-yl)-2-propenlc acid (170 mg) and 4-(methylbenzene)sulfona- 
mlde (103 mg). 
m.p. 250-252*'C 

^H-NIVIR(CDCl3) : 1.26(3H. t, J=7Hz). 2.58(2H, q, J=7H2), 5.17(2H. s) , 6.33(1H. d, J=8H2), 6.56(1H. d, J=15H2). 
7.25-7.40(7H. m), 7.48-7.55(2H, m). 7.58(1H, d. J=1Hz), 7.92(1H, d. J=8Hz), 8.41{1H, brs). 
40 MASS(ESI):m/z576(M-1). 

Example 56 

[0254] In the same manner as in Example 1 , (E)-N-(l -butanes ulfonyl)-3-(4-chloro-1 -(2-chloro-4-(phenyIethynyl)ben- 
45 zyl)-2-ethynmlda2ol-5-yl)-2-propenamide was obtained as colorless crystals (1 07 mg) from (E)-3-(4-chloro-1 -(2-chloro- 

4- (phenyiethynyl)ben2yl)-2-ethylimlda2ol-5-yl)-2-propenic acid (130 mg) and 1 -butanesulfonamlde (63 mg). 
1H-NMR(CDCI3) : 0.93(3H, t, J=7Hz). 1.29(3H, t, J=7H2). 1.38-1.53(2H, m), 1 .75-1 .86(2H, m), 2.63(2H, d. J=7Hz), 
3.40-3.49(2H. m), 5.24(2H, s). 6.41(1H, d, J=8Hz), 6.56(1H. d. a=16Hz), 7.30-7.40(4H. m), 7.43(1H. d, J=16Hz), 
7.47-7.55(2H. m), 7.63(1 H, d, J=1H2). 

so MS(ESI):m/z542(M-1). 
m.p. 165-167'C. 

Example 57 

55 [0255] In the same manner as in Example 1 , (E)-3-(4-chloro-1 -(2-chloro-4-(phenylethynyl)benzyl)-2-ethyiimidazol- 

5- yI)-N-(1-pentanesulfonyl)-2-propenamide was obtained as colorless crystals (93 mg) from (E)-3-(4-chloro-1 -(2-chlo- 
ro-4-{phenylethynyl)benzyl)-2-ethylimldazol-6-yl)-2-propenicacid (130 mg) and 1-pentanesulfonamide (69 mg). 
^H-NMR(CDCl3) ' Q.88(3H. t. J =7Hz), 1,29(3H, t, J=7Hz). 1 .24-1 .46(4H. m), 1 ,75-1 .88(2H. m). 2.63(2H. d. J=7Hz). 
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3.38- 347(2H, m), 5.24(2H, s). 6.40(1H, d, J=8Hz). 6.56(1H, d. J=16Hz). 7.30-7.40(4H, m). 7.43(1H, d, J=16Hz), 
7.48-7.55(2H, m), 7.62(1 H. d, J=1Hz). 

MS(ESI):nVz556(M-1). 
m.p. 161-163»C. 

5 

Example 58 

[0256] In the same manner as in Example 39, (E)-3-(4-chloro-1 -(2-chloro-4-(phenylethynyl)benzyl)-2-ethyllmldazol- 
5-yl)-N-((E)-1 -penten-1 -ylsulfonyl)-2-propenamlde was obtained as colorless crystals (1 06 mg) from (E)-3-(4-chloro- 
10 1-(2-chloro-4-(phenylethynyl) benzyl) -2-ethyllmldazol-5-yl)-2-propenlc acid (130 mg) and (E)-1 -penten-1 -ylsulfona- 
mide sodium salt (78 mg), 

1H-NMR(CDCI3) : 0.93(3H, t, J=7Hz), 1.28(3H, t, J=7Hz), 1 .45-1 .55(2H, m), 2.19-2,30(2H, m) . 2.62(2H. d, J=7Hz). 
5.22(2H. s). 6.40(1 H, d, J=8Hz). 6.48(1 H, d. J=16Hz). 6.58(1 H, d, J=16Hz), 6.98-7.10(1 H, m). 7.29-7.46(5H. m). 
7.47-7.56(2H, m), 7.62(1 H. d, J=1Hz). 
IS MS(ESI): m/z554(M-1). 
m.p. 173-175'C. 

Example 59 

^ [0257] In the same manner as In Example 1 , (E)-3-(4-chloro-1 -(2-chloro-4-((E)-2-phenylethenyl)benzyl)-2-ethylimi- 
dazol-5-yl)-N-((E)-2-phenylethenesulfonyl)-2-propenamlde was obtained as colorless crystals (180 mg) from (E)-3- 
(4-chloro-1-(2-chloro-4-((E)-2-phenylethenyl)benzyl)-2-ethyllmldazol-5-yl)-2-propenic add (170 mg) and (E)-2-phe- 
nylethenesulfonamlde (109 mg). 
m.p.218-220«C 

25 lH-NMR(CDa3-CD30D) : 1.25(3H. t, J=7Hz), 2.62(2H. q, J=7Hz), 5.22(2H, s), 6.38(1 H, d, J=8Hz). 6.90(1 H. d, 
J=15Hz), 6.98(1H, d, J=15Hz), 7.04-7.14(2H, m), 7.24-7.44(7H. m), 7,46-7.63(4H, m), 7.58(1H, d, J=1Hz). 7.68(1H, 
d, J=15Hz). 

MASS (ESI) : m/z 425(M-1). 
30 Example 60 

[0258] In the same manner as In Example 1 , (E)-3-(4-chloro-1-(2-chloro-4-((E)-2-phenylethenyt)benzyl)-2-ethylimi- 
dazol-5-yl)-N-(4-methylbenzenesulfonyl)-2-propenamlde was obtained as colorless crystals (153 mg) from (E)-3- 
(4-chloro-1-(2-chloro-4-((E)-2-phenylethenyljbenzyl)-2-ethylimldazol-5-yl)-2-propenic acid (170 mg) and 4-{methy!- 
35 benzene)sutfonamide (102 mg). 
m.p. 250-252«C 

iH-NIVIR(CDCl3) : 1 .24(3H. t, J=7Hz), 2.60(2H, q. J=7Hz), 5.1 6(2H, s) , 6.34(1 H, d, J=8Hz), 6.54(1 H, d. J=15Hz), 6.96 
(1H. d, J=15Hz), 7.19(1H, d. J=:15Hz), 7.21-7.41(7H, m). 7.50(2H, d, J=8Hz), 7.56(1H, s), 7.92(2H, d, J=8Hz), 8.47 
(1H,brs). 
40 MASS(ESI) : m/z 580(M-1). 

Example 61 

[0259] In the same manner as In Example 1 , (E)-N-(1 -butanesulfonyl)-3-(4-chloro-1 -(2-chloro-4-((E)-2-phenylethe- 
45 nyl)-benzyl)-2'ethylimjdazol-5-yl)*2-propenamlde was obtained as colorless crystals (1 46 mg) from (E)-3-(4-chloro-1 - 
(2-chloro-4-((E)-2-phenylethenyl)benzyl)-2-ethyllmldazol-5-yI)-2-propenic acid (150 mg) and 1 -butanesulfonamlde (72 
mg). 

1H-NMR{CDCI3) : 0.92(3H. t. J=7Hz). 1.30(3H. t. J=7Hz). 1.35-1.55(2H. m). 1.74-1.85(2H, m). 2.65(2H, d, J=7Hz). 

3.39- 3.48(2H, m), 5.23(2H, s). 6.41(1H, d. J=8Hz), 6.55(1H. d. J=16Hz). 6.99(1H, d, J=16Hz), 7.11(1H, d. J=16H2). 
50 7.27-7.62(8H, m). 

MS(ESI):m/z544(M-1). 
m.p. 210-213'»C. 

Example 62 

55 

[0260] In the same manner as In Example 1 , (E)-3-(4-chloro-1-(2-chloro-4-((E)-2-phenylethenyl)benzyl)-2-ethylimi- 
dazol-5-yl)-N-(1-pentanesulfonyl)-2-propenamtde was obtained as colorless crystals (138 mg) from (E)-3-(4-chloro-1- 
(2-chloro-4-((E)-2-phenylethenyl)benzyl)-2Hethylimldazol-5-yO-2-propenlc acid (150 mg) and 1 -pentanesulfonamide 
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(80 mg). 

1H-NMR(CDCI3) : 0.87(3H, t, J=7Hz), 1.23-1.45(4H, m). 1.30(3H, t, J=7Hz). 1 .76-1 ,88(2H, m), 2.65(2H, d. J=7Hz), 
3.38-3.46(2H, m), 5.23(2H, s), 6.40(1H, d. J=8Hz), 6.55(1H, d, J=16Hz), 6.98(1H. d, J=16Hz), 7.11(1H, d. J=16Hz), 
7.26-7.66(8H, m). 
5 MS(ESI):m/z558(M-1), 
m.p, 197-200'C. 

Example 63 

10 [0261] In the same manner as in Example 1 , (E)-3-(4-chloro-1-(2-chloro-4-((E)-2-phenylethenyl)benzyl)-2-ethyllml- 
dazol-6-yl)-N-({E)-1-penten-1-ylsulfonyl)-2-propenamide was obtained as colorless crystals (109 mg) from (E)-3- 
(4-chloro-1 -(2-chIoro-4-((E)-2-phenylethenyl)benzyl)-2-ethyllmidazol-5-yl)-2-propenic acid (1 50 mg) and (E)-1 -penten- 

1- ylsulfonamide (79 mg). 

^H-NMR(CDCl3) : 0.92(3H, t, J=7Hz). 1.29{3H. t, J=7Hz), 1.43-1.56(2H, m). 2.18-2.28(2H, m), 2.63(2H. d, J=7Hz), 
IS 5.21(2H, s), 6.40(1H. d, J=8Hz). 6.48(1H. d, J=16Hz). 6.57(1H. d, J=16Hz), 6.95-7.16(3H, m), 7.25-7.61 (8H. m). 
MS(ESI):m/z556(M-1). 
m.p, 197-200*C. 

Example 64 

20 

[0262] In the same manner as in Example 1 , (E)-3-(1-(44Dromo-2-chlorobenzyl)-2,4-dimethyljmidazol-5-yl)-N-((E)' 

2- phenylethenesulfonyl)-2-propenamide (1 50 mg) was obtained as a colorless powder from (E)-3-(1 -(4-bromo-2-chlo- 
robenzyl)-2,4-dimethylimidazol-5-yl)-2-propenic acid (140 mg) and (E)-2-phenylethenesulfonamide (104 mg), 
1H-NMR(CDCI3-CD30D) : 2.29(3H. s). 2.40(3H, s), 5.12(2H, s), 6.04(1H, d, J=15Hz). 6.23(1H. d, J=8Hz). 7.08(1H, d, 

25 J=15H2), 7.28(1 H, dd, J=8, 2Hz), 7.45-7.53(6H, m), 7.61 (1H, d, J=2Hz), 7.67(1 H. d. J=16Hz) 
IVIass(ESI) : m/z 534(M-H)- 
m.p.251-253*C 

Example 65 

30 

[0263] In the same manner as in Example 1 , (E)-3-(4-bromo-1-(2-chloro-4-(1-pentyloxy)benzyl)-2-methylimidazol- 
5-yl)-N-((E)-2-phenylethenesuIfonyl)-2-propenamlde (218 mg) was obtained as colorless crystals from (E)-3-(4-bromo- 
1-(2-chloro-4-(1-pentyloxy)benzyl)-2-methy!imida2ol-5-y})-2-propenlc acid (200 mg) and (E)-2-phenylethenesulfona- 
mlde(124mg). 

35 1H-NMR(CDCI3) ♦ 0.92(3H, t, J =7Hz). 1 .32-1 .47(4H, m). 1 .72-1 .81 (2H. m), 2.36(3H, s), 3.90(2H, t, J=7Hz). 5.14(2H, 
s), 6.32(1H, d, J=8Hz), 6.«3(1H, d. J=15Hz), 6.68(1H. dd, J=8, 2Hz). 6.97(1H. d, J=2Hz). 7.06(1H, d, J=15Hz), . 
7.42-7.45(4H, m), 7.50-7.53(2H, m). 7.72{1H, d, J=15Hz) 
Mass(ESI) : m/z 606(M-H)- 
m.p. 208-209'C 

40 

Example 66 

[0264] In the same manner as in Example 1, (E)-3-(1-(2-chloro-4-(1-pentyloxy)benzyO-4-ethyl-2-methylimidazol- 
5-yl)-N-((E)-2-phenylethenesulfonyO-2-propenamide (102 mg) was obtained as a colorless powder from (E)-3-(1- 
45 (2-chloro-4-(1-pentyloxy)benzyl)-4-ethyl-2-methylimldazol-5-yl)-2-propenlc add (150 mg) and (E)-2-phenylethenesul- 
fonamide (105mg). 

1H-NMR(CDCI3) • 0.92(3H, t, J=7Hz). 1.26(3H. t. J=7Hz), 1 .32-1.45(4H, m). 1 .70-1 .80(2H. m), 2.33(3H, s), 2.72(2H, 
q, J=7Hz). 3.89(2H. t. J=7Hz), 5.11(2H. s). 5.84(1H. d. J=15Hz). 6.30(1H, d, J=8Hz), 6.67(1H. dd. J=8. 2Hz), 6.96(1H, 
d, J=2H2), 7.06(1 H, d. J=15Hz). 7.36-7.44(3H, m). 7.46-7.59(3H. m). 7.68(1 H, d, J=15Hz) 
50 Mass(ESI) : m/z 554(M-H)- 

Example 67 

[0265] In the same manner as In Example 1, (E)-2-benzyl-3-(1-(2-chloro^-(1-pentyloxy)benzyl)-2-m6thyllmldazol- 
S5 5-yl)-N-((E)-2-phenylethenesulfonyl)-2-propenamide (138 mg) was obtained as colorless crystals from (E) -2-benzyl- 

3- (1- (2-chloro-4- (1-pentyloxy)benzyl)-2-methylimidazol^yl)-2-prDpenlc acid (200 mg) and (E)-2-phenylethenesul- 
fonamlde (121 mg). 

^H-NMR(C[X)l3) : 0.93(3H. t, J=7Hz). 1 .32-1 .47(4H. m). 1 .72-1 .82(2H, m). 2.35(3H, s) . 3.90(2H, t, J=7Hz), 3.96(2H, 
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s) , 5.15(2H, s) , 6.30(1 H, d, J=8H2), 6.67(1 H. dd. J=8, 2H2), 6.92-6.98(2H. m), 7.12(2H. d, J=8Hz). 7.20-7.32(5H, m), 
7.35-7.45(5H, m), 7.58(1H, d, J=8Hz) 
Mas8(ESI):m/^616(M-H)- 
m,p. 171-172»C 

5 

Example 68 

[0266] In the same manner as In Example 1, (E)-3-(1-(2-chIoro-4-(1-pentyloxy) benzyl) -2-methyllmldazol-5-yl)-2- 
(1-pentyl) -N- ((E)-2-phenylethenesulfonyl)-2-propenamide (123 mg) was obtained as colorless crystals from (E)-3-(1 - 
10 (2-chloro-4-(1 -pentyloxy)benzyl)-2-methylimldazol-5-yl)-2-(1 -pentyl)-2-propente acid (200 mg) and (E)-2-phenyiethe- 
nesulfonamide (127 mg). 

1H-NMR(CDCI3) : 0.88(3H, t, J=7H2), 0.92(3H. t, J=7H2), 1 .25-1 .55(1 OH, m) , 1 .70-1 .80(2H,m), 2.37(3H, s) , 2.48(2H, 
t. J=7Hz), 3.89(2H. t, J=7Hz). 5.12(2H. s), 6.32(1H, d. J=8H2), 6.67(1H. dd, J=8. 2Hz), 6.95-6.97(2H. m). 7.12(1H, d. 
J=16Hz), 7.27(1 H, d. J=9Hz), 7.37-7.47(3H, m). 7.50-7.53(2H, m), 7.72(1 H. d. J=16Hz) 
15 Mass(ESI) : m/z 596(M-H)- 
m.p. 168-169»C 

Example 69 

20 [0267] In the same manner as In Example 1, (E)-3-(1-(2-chloro-4-(1-pentyloxy)ben2yl)-2-methylimlda2ol-6-yl)-2-( 
(3-pyridyl)methyl)-N-((E)-2-phenylethenesulfonyl)-2-propenamlde (139 mg) was obtained as colorless crystals from 
(E)-3-(1-(2Kjhloro-4-(1-pentyloxy)benzyl)-2HTiethylimida2ol-5-yO-2-(3-pyridyl)methyl-2-propenl^ acid (230 mg) and 
(E)-2-phenylethenesulfonamjde (139 mg). 

1H-NMR(CDC!3) : 0.94(3H. t, J=7Hz), 1 .32-1 .48(4H, m) , 1 .72-1 .82(2H, m) . 2.38(3H. s) . 3.86(2H, t, J=7Hz), 3.97(2H, 
25 s) . 5.00(2H, s) . 6.37(1 H, d, J=8Hz). 6.61 (1H, d, J=8, 2Hz), 6.92(1 H, d, J=2Hz), 6.95(1 H. s), 6.98(1 H, d. J=15Hz), 
7.18-7.27(2H, m), 7.32-7.45(5H. m), 7.56-7.63(2H, m), 8.09(1 H, s). 8.48(1 H, d, J=5Hz) 
Mass(ESI):m/z617(M-H)- 
m.p. 156-158*C 

30 Example 70 

[0268] In the same manner as in Example 1 , (E)-3-(1 -(2-chloro-4-(1 -pentyloxy)benzyl)-2-methylimidazol-5-yl)-2-me- 
thyl-N-((E)-2-phenylethenesulfonyl)-2-propenamide (1 83 mg) was obtained as colorless crystals from (E)-3-(1 -{2-chlo- 
ro-4-(1-pentyloxy)benzyl)-2-methylimidazol-5-yO-2-methyi-2-propenic acid (200 mg) and (E)-2-phenylethenesulfona- 
35 mide(146mg). 

1H-NMR(CDCI3) • 0.92(3H, t, J=7Hz). 1 .30-1 .47(4H. m), 1.71-1 .80(2H. m) , 2.12(3H. s) , 2.36(3H, s) , 3.89(2H, t, 
J=7H2). 5.13(2H. s), 6.29(1H. d. J=8Hz). 6.66(1H, dd, J=8, 2Hz), 7.08-7.1 5(2H. m). 7.33(1H, s). 7.36-7.47(3H, m). 
7.49-7.53(2H, m), 7.70(1H, d. J=15H2) 
Mass(ESI) : m/2 540{M-H)- 
40 m.p. 143-145**C 

Example 71 

[0269] In the same manner as in Example 1, (E)-3-(4-chloro-1-(2-chloro-4-(1-pentyloxy)ben2yl)-2-methynmidazol- 
45 5-yl)-2-methyl-N-((E)-2-phenylethenesulfonyl)-2-propenamide (90 mg) was obtained as colorless crystals from (E)-3- 
(4-chIoro-1 -(2-chloro-4-(1 -pentyloxy)ben2yl)-2-methylimlda2ol-5-yl)-2-methyl-2-propenic acid (1 20 mg) and (E)-2-phe- 
nylethenesutfonamlde (80 mg). 

1H-NMR(CDCI3): 0.93(3H, t, J=7H2). 1 .32-1 .48(4H. m), 1 .72-1 .82{2H, m). 1.99(3H, s) , 2.31(3H. s) . 3.91(2H, t, 
J=7H2), 5.00(2H, s) , 6.40(1H, d, J=2H2), 6.70(1 H, dd, J=8, 2H2). 6.92-6.94(2H. m), 7.11(1H, d, J=15H2), 7.38-7.45 
50 (3H, m), 7.52-7.55(2H, m), 7.73(1 H, d, J=15H2), 8.32(1 H, br s) 
Mass(ESI) : m/z 674(M-H)- 
m.p. 156-157*0 

Example 72 

55 

[0270] In the same manner as In Example 1, 4-chloro-1-(2-chloro-4-(1-pentyloxy)benzyl)-2-methyl-5-((E)-2-phe- 
nyletheriesutf onyl-cart)amoyl)-1 H-lmida2ole (1 08 mg) was obtained as colorless crystals from 4-chloro-1 -(2-chloro-4- 
(1 -pentyloxy)ben2yl)-2-methyl-IH-imidazole-5-carboxylic add (200 mg) and (E)-2-phenylethenesulfonamlde (1 48 mg). 
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1H-NMR(CDCI3) : 0.91 {3H. t. J=7H2). 1.28-1.37(4H, m), 1 .60-1 .70(2H, m), 2.02(3H, s). 3.62(2H, t, J=7Hz). 5.32(2H, 
s), 6.32(1 H. d, J=8Hz), 6.44(1 H, d, J=8Hz). 6.58-6.64(2H, m), 7.05-7.20(6H, m) Mass(ESI) : m/z 534(M-H)- 
m.p. 107-110'C 

5 Example 73 

[0271] 4-Chloro-1-(2KJhloro-4-(1-pentyloxy)benzyl)-5-hydroxymethyl-2-methyl-1H-lmlda^^ (150 mg) was dis- 
solved in 1 ,4-dloxane (1 .5 ml) and p-toluenesulfonyl Isocyanate (99 mg) was added at room temperature. The reaction 
mixture was stirred at room temperature for 1 hr and concentrated under reduced pressure. To the residue was added 
10 ethanol (5 ml) and the precipitated crystals were collected by filtration. The crystals were dissolved In ethyl acetate (2 
ml), and hexane (1 3 ml) was added on an oil bath at 70^C. The mixture was allowed to coot and the precipitated crystals 
were collected by filtration. The crystals were dried by heating under reduced pressure to give (4-chloro-1-(2-chloro- 
4-(1-pentyloxy)benzyl)-2-methyMH-lmidazol-5-yl)methyl N-(4-methyibenzenesulfonyi)carbamate (176 mg) as color- 
less crystals. 

15 1H-NIVIR(CDCI3) : 0.93(3H, t, J=7Hz), 1 .32-1 .50(4H, m), 1 .73-1 .83(2H, m), 2.29(3H, s), 2.45(3H. s), 3.93{2H, t. J=7Hz), 
4.93(2H, s), 5.02(2H, s), 6.31 (1H, d, J=8Hz), 6.68(1 H. dd, J=8, 2Hz). 6.94(1 H, d, J=2H2) . 7.32(2H, d, J=8Hz), 7.95 
(2H. d, J=8Hz) 
Mass(ESI) : m/z 552(M-H)- 
m.p. 109-111*C 

20 

Example 74 

[0272] In the same manner as in Example 73, 4-ch1oro-1-(2^hloro-4-(1-pentyloxy)benzyi)-5-((3-(4-methylbenze- 
nesulfonyI)-ureidomethyl)-2-methyl-1H-imida2ole (41 mg) was obtained as colorless crystals from 5-aminomethyl- 

25 4-chlorD-1 -(2-chloro-4-(1 -pentytoxy)benzyO'2-methyl-1 H-lmidazole (70 mg) and p-toluenesulfonyl isocyanate (43 mg). 
^H-NMR(CDCl3) : 0.92(3H, t, J=7H2). 1 .30-1 .47(4H, m), 1 .70-1 .80(2H, m). 2.34(3H, s). 2.43(3H, s), 3.90(2H, t, J=7Hz), 
4.24(2H, d, J=7Hz). 6.06(2H, s), 6.25(1 H. d, J=8Hz)..6.65-6.68(2H, m), 6.93(1 H, d. J=2Hz), 7.28(2H. d. J=8Hz), 7.68 
(2H, d,J=8Hz) 
Mass(ESI) : m/z 551 (M-H)" 

30 m.p. 165-166^0 

Example 75 

[0273] In the same manner as in Example 73, 4-chloro-1-(2-chloro-4-(1-pentyloxy)ben2yl)-5-((3-(4-methylbenze- 
35 nesulfonyl)-1-methy!ureido)methyl)-2-methyl-1H-imidazole (60 mg) was obtained as a colorless powder from 5-(N- 
methylamino)methyl-4-chloro-1-(2-chloro-4-(1-pentyloxy)benzyl)-2-methyl-1H-imidazole (70 mg) and p-toluenesulfo- 
nyl isocyanate (41 mg). 

lH-NMR(CDCl3) : 0.93(3H, t, J=7Hz). 1 .30-1 .48(4H, m), 1 .72-1 .82(2H, m), 2.09(3H, s) . 2.38(3H, s) . 2.72(3H, s) , 3.88 
(2H, t, J=7Hz), 4.41(2H, s), 4.99(2H. s), 6.15(1H, d, J=8Hz), 6.61(1H, dd, J=8, 2Hz), 6.82(1H. d, J=2Hz), 7.13(2H, d, 
40 J=8Hz), 7.70(2H, d, J=8Hz) 
Mass(ESI) : mtz S6S{M-Hy 

Example 76 

45 [0274] (E)-3-(4-Chloro-1 -(2-chloro-4-(phenylethenyl)benzyl)-2-ethylimlda2ol-5-yl)-N-((E)-1 -penten-1 -yl)sulfonyl- 
2-propenamide (853 mg) was suspended in ethanol (7 ml), and IN aqueous sodium hydroxide solution (1 .53 ml) was 
added. The solvent was evaporated under reduced pressure. To the residue was added ethyl acetate (1 7 ml), and the 
mixture was heated and filtrated while it was hot. The filtrate was allowed to cool and the precipitated powder was 
collected by filtration and dried by heating under reduced pressure to give (E)-3-(4-chIoro-1 -(2-chloro-4-(phenylethynyl) 

so benzyl) -2-ethylimidazol-5-yl) -N-((E)-1 -penten-1 -yl)sulfonyl)-2-propenam!de sodium salt (737 mg) as a coloriess pow- 
der. 

IR (KBr): 2968, 2227,2202, 1635, 1552. 1498, 1460, 1383, 1335, 1296, 1263, 1238, 1101, 1066, 1049, 966, 866, 839 
cm-^ 

^H.NMR(DES0-d6) ; 0.85(3H, t. J=7Hz), 1 .13(3H, t, J=7Hz), 1 .30-1 .43(2H. m). 2.02(2H. q, J=7Hz). 2.57(2H, q. J=7Hz), 
55 5.34(2H, s), 6.20-6.30(2H, m) . 6.47(1H, d. J=7Hz). 6.65(1H. d. J=15Hz). 6.93(1H, d, J=15Hz), 7.41-7.45(3H, m), 7.48 
(1 H. dd, J=8, 2Hz). 7.54-7.58(2H, m). 7.78(1 H. d, J=2Hz) 
Mass(ESI) : m/z 554(M-H)' 
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Industrial Applicability 

[0275] The above-mentioned imidazole compounds and phamiaceutically acceptable salts thereof of the present 
Invention are useful as phamiaceutical preparations which, based on the hypoglycemic action, are used for the proph- 

5 ylaxis and treatment of, for example, impaired glucose tolerance disorder, diabetes (e.g., type It diabetes), gestational 
diabetes, diabetic complications (e.g., diabetic gangrene, diabetic arthropathy, diabetic osteopenia, diabetic glomeru- 
losclerosis, diabetic nephropathy, diabetic dennatopathy, diabetic neuropathy, diabetic cataract, diabetic retinopathy 
and the like), insulin resistance syndrome (e.g.. insulin receptor abnonnallty. Rabson-Mendenhall syndrome, iepre- 
chaunism, Kobberling-Dunnigan syndrome, Seip syndrome, Lawrence syndrome, Gushing syndrome, acromegaly and 

10 the like), polycystic ovary syndrome, hyperllpidemia, atherosclerosis, cardiovascular diseases (e.g., stenocardia, car- 
diac failure and the like), hyperglycemia (e.g., those characterized by abnormal saccharometabolism such as eating 
disorders), pancreatitis, osteoporosis, hyperuricemia, hypertension, inflammatory bowel diseases, and skin disorders 
related to an anomaly of differentiation of epidennic cells; and which, based on the cGMP-PDE (particularly PDE-V) 
Inhibitory action, smooth muscle relaxing action, bronchodilating action, vasodilating action, smooth muscle cell inhlb- 

'5 itory action, allergy suppressing action and the like, are used for angina pectoris, hypertension, pulmonary hyperten- 
sion, congestive heart failure, glomemlopathy (e.g., diabette glomerulosclerosis), tubulointerstitial disorders (e.g., kid- 
ney diseases induced by FK506, cyclosporine and the like), renal failure, atherosclerosis, anglostenosis (e.g., after, 
percutaneous arterioptasty) , peripheral vascular diseases, cerebral apoplexy, chronk: reversible obstractive Impairment 
(e.g., bronchitis, asthma inclusive of chronic asthma and allergic asthma), autoinnmune diseases, allergk: rhinitis, ur- 

20 ticaria, glaucoma, diseases characterized by impaired intestinal motility (e.g., Initable bowel syndrome), Impotence (e. 
g., organk; impotence, psychic impotence and the like), nephritis, cancer cachexia or restenosis after PTCA, cachexia 
(e.g., progressive weight loss due to lipolysis, myolysis, anemia, edema, anorexia and the like in chronic diseases 
such as cancer, tuberculosis, endocrine diseases and AIDS, and the like. A combination of a compound of formula (I) 
or pharmaceutically acceptable salts thereof and a retinoid is useful for treating disease states caused by uncontrolled 

25 cell proliferation, including cancer, restenosis and atherosclerosis. 

[0276] This application is based on application Nos. 1 0-367362 and 1 1 -228838 filed In Japan on December 24, 1 998 
and August 12, 1999. respectively, the contents of whk;h are incorporated herelnto by reference. 



30 Claims 

1 . An Imidazole compound of the fomiula (I): 



40 



45 




(I) 



wherein 



R1 is an aryl or heterocyclic group substituted by a substituentselected from the group consisting of (1) aryl, (2) 
heterocyclic group, (3) halogen, (4) halo(lower)alkyl, (5) lower alkylthio. (6) nitro, (7) lower alkenyl optionally 
substituted by aryl, (8) tower alkynyl optionally substituted by aryl, (9) lower alkoxy optionally substituted by 
cyclo(lower)alkyt or aryl, (1 0) ary loxy and (1 1 ) amino optionally substituted by protected carfooxy or lower alkyi; 
so r2 is a lower alkyI; 

Ffl Is a hydrogen, halogen, lower alkyi or nitro; 

is (1) a lower alkenyl optionally substituted by aryl or heterocyclic group, (2) aryl optionally substituted by 
lower alkenyl, (3) lower alkyl. or (4) heterocyclic group optionally substituted by halogen; 

A is a lower alkylene; and 

L is a single bond, lower alkenylene or lower alkylene optionally substituted by aryl or heterocyclic group, or - 
X-CKI2* wherein X Is -O-, NR^ wherein R^ is hydrogen or bwer alkyl, or -S-, 

or a salt thereof. 
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2. The imidazole compound of claim 1 , which has the fomiula (lA): 



10 



IS wherein 




R2 Is methyl; 
R3 Is chlorine; 

R* is (1) lower alkenyl optionally substituted by aryl, (2) aryl, (3) lower alkyi, or (4) heterocyclte group optionally 
20 substituted by halogen; 

R6 Is (1) aryl, (2) heterocyclic group, (3) bromine, (4) halo(lower)alkyl, (5) lower alkylthio, (6) nitro, (7) lower 
alkenyl substituted by aryl, (8) lower alkynyl substituted by aryl, (9) lower alkoxy optionally substituted by 
cyclo(lower)alkyl or aryl, (1 0) lower alkyI optionally substituted by aryloxy, or (1 1 ) amino optionally substituted 
by protected carboxy or lower aikyi; and 
2s L is ethenylene, 

or a salt thereof. 



3. The imidazole compound of claim 2, wherein R^ is aryl, or lower alkenyl optionally substituted by aryl, R^ Is bromine, 
30 lower alkenyl substituted by aryl, lower alkynyl substituted by aryl, or lower alkoxy optionally substituted by cycle 

(lower)alkyl, or a salt thereof. 

4. The imidazole compound of claim 1 , wherein R^ is heterocyclic group substituted by a substituent selected from 
the group consisting of (1) aryl, (2) heterocyclic group, (3) halogen, (4) halo(lower)alkyl, (5) lower alkylthio, (8) 

3S nitro, (7) lower alkenyl optionally substituted by aryl, (8) lower alkynyl optionally substituted by aryl, (9) lower alkoxy 

optionally substituted by cyclo(lower)alkyl or aryl, (10) aryloxy and (11) amino optionally substituted by protected 
carboxy or lower aikyi, or a salt thereof. 

5. The Imidazole compound of ciaim 1 , which is: 

40 

(1) (E)-3-(4K:hioroO-(2K:hIoro-4-(2-furyl)benzyl)-2-methylimidazol-5-yI)-N-{(4-nriethylbenzene)^ 
2-propenamide, 

(2) (2E) -3- (4-chloro-1 -(2-chloro-4-(2-furyl)benzyl)-2-methylimklazol-5-yl)-N-(((E)-2-phenylethenyl)sulf onyl)- 
2-propenamide, 

^ • (3) (E)-3-(4-chloro-1-(2-chloro-4-(2-thienyl)benzyl)-2-methylimidazol-5-yl)-N-((4-methylbenzene)sulfonyl)- 

2-propenamide, 

(4) (2E)-3-(4-chloro-1-(2-chloro-4-(2-thlenyl)benzyl)-2-methylimldazol-5-yl)-N-(((E)-2-phenylethenyl)sulfo- 
nyl)-2-propenamlde, 

(5) (E)-3-(4-chloro-1- (2-chloro-4- (phenylethynyl) benzyl) -2-methylimidazol-5-yl)-N-((4-methylbenzene)sul- 
so fonyl)-2-propenamide, 

(6) (2E)-3-(4-chloro-1-(2-chloro-4-(phenylethynyl)benzyi)-2-methyllmidazoi-5-yl)-N-(((E)-2-phenylethenyl) 
sulfonyl)-2-propenamide, 

(7) (E)-3-{1-(4-bromo-2-chlorobenzyl)-4-chloro-2-methylimldazoi-5-yl)-N-((4-methyIbenzene)sulfonyl)^^ 
penamide, 

55 (8) (E)-3-(1-(4-bromo-2<hlorobenzyl)-4K5hloro-2HTiethylimidazol-5-yl)-N-(((E)-2-phenyletheny^ 

2-propenamide, 

(9) (E)-3-[4-chlor6-1-(2-chloro-4-phenylbenzyl)-2-methylimidazol-5-yl]-N-(1-pentanesulfonyl)-2-propena- 
mlde, 
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(1 0) (E)-N-ben2enesulfonyl-3-[4-chloro-1 -(2-chloro-4-phenylbenzyl) -2-methy!lmida2ol-5-yl)-2-propenamlde, 

(1 1 ) (E)-3-[4-chloro-1 -(2-chloro-4-phenylbenzyl)-2-methylimldazoI-5-yl]-N-((4-methylbenzene)suff onyl)- 
2-propenamide, 

(12) (E)-3-(4-chloro-1 -(2-chloro-4-phenylbenzyl)-2-methylimldazol-5-yl) -N- (((E)-2-phenylethenyl)sutf onyl)- 
2-propenanrilde, 

(13) (E)-3-(4-chloro-1-(2-chloro-4-phenylbenzyl)-2-methylimidazol-5-yl) -N-((5rChloro-2-thienyl)sulfonyl)- 
2-propenamlde, 

(14) (E)-N-{(5-bromo-2-thlenyl)sulfonyl)-3-(4-chloro-1-(2-chloro-4-phenylbenzyl) -2-methyllmldazo!-5-yl)- 
2-propenamide, 

(15) (E)-3-((4-chloro-l-(2<hloro-4-(1-propo>ty)ben2yl)-2-methylimldazol-5-yl)-N-((4-met 
nyl)-2-propenamide, 

(1 6) (E)-3-(4-chloro-1 -(2-chloro-4-{1 -propo)cy)benzyl)-2-methylimidazol-5-yl)-N-{((E)-2-phenylethenyI)sulfo- 
nyl)-2-propenaniide, 

(1 7) (E)-3-{4-chIoro-1 -(2-chloro-4-(1 -pentyloxy)benzyl)-2-methylimlda2ol-5-yl)-N-((4-methylbenzene)sulfo- 
ny!)-2-propenamlde, 

(1 8) (E)-3-(4-ch!oro-1 -(2-chloro-4-(1 -pentyloxy)ben2yl)-2-methylimtdazol-5-yl)-N-(((E)-2-phenyIethenyl)sulfo- 
nyl)-2-propenamlde, 

(1 9) (E)-3-(4-chloro-1 -(2K;hloro-4-((cyclopentyl)methyloxy)-benzyl)-2-methylimidazol-5-yl)-N-(1 -pentanesul- 
fonyl)-2-propenamide, 

(20) (E)-3-(4-chloro-1-(2K:hloro-4-((cyc!opentyl)methyloxy)-benzyl)-2-methylimid^ 
zene)sulfonyl)-2-propenamtde, 

(21) (2E)-3-(4-chloro-1-(2<;hloro-4-{(cyclopentyl)methyloxy)-benzyl)-2-methylim 
nyIethenyl)suffonyl)-2-propenamide, 

(22) (E)-3-(4-chloro-1-(2<hloro-4-((cyclohexyOmethyloxy)^)en2yl)-2HT)ethylimidM^^ 
zene)sulfonyI)-2-propenamide, 

(23) (2E)-3K4-chloro-1-(2K;hlorD-4-((cyclohexyl)methyloxy)-benzyl)-2-methylimidazol-5-yl)-N-(^ 
nylethenyl)sulfonyl)-2-propenamide, 

(24) (E)-3-(1-(4-benzyloxy-2K;hlorobenzyl)-4K;hloro-2-methylimidazol-5-yl)-N-{(4-methylbenzene)sulfon 
2-propenamide, 

(25) (E)-3-(1-(44>enzyloxy-2-chlorobenzyl)-4rChloro-2HTiethylimldazol-5-yl)-N-(((E)-2-phenyIem 
nyl)-2-propenamide, 

(26) (E)-3-(4K:hloro-1-(2K5hloro-4-(methylthio)ben2yO-2Hrnethylimlda2ol-6-yO-N-((4-meth 

2-propenamide, 

(27) (E)-3-(4-chloro-1 -(2-chloro-4- (methytthio) benzyl) -2-methylinnidazo!-6-yl)-N-{((E)-2-phenylethenyl)sulfo- 
nyl)-2-propenamjde, 

(28) (E)-3-(4-chtoro-1-(2-chlorD-4-(trmuoromethyl)benzyl)-2-methynmidazol-5-^^^ 
fonyl)-2-propenamtde, 

(29) (E)-3-(4-chloro-1 •(2-chloro-4-(trifluorDmethyl)benzyl) -2-methylimidazol-5-yO-N-(((E)-2-phenylethenyl) 
sulfonyl)-2-propenamide, 

(30) (E)-3-(4-chloro-1-(2-chloro-4-(phenoxymethyl)ben2yl)-2-methyljmidazoi-5-yl)-N-((4-methylbenzene)s 
fonyl)-2-propenafnide , 

(31) (E)-3-(4-chloro-1-(2-chloro-4-(phenoxymethyl)benzyl)-2-methyllmidazol-5-yI)-N-(((E)-2^^ 
sulfonyl)-2-propenamide, 

(32) (E)-3-(4KJhloro-1-(2'<:hIoro-4-nitroben2yO-2-methyIlmidazol-5-yl)-N-((4-met^^^ 
penamide, 

(33) (E)-3-(4-dilofo-1-(2K:hloro-4Hriltrobenzyl)-2-methylimldazol-5-yl)-N-{((E)-2-phe 
2-propenamide, 

(34) (E)-3-(4-chloro-1-(2-chIoro-4-((E)-2-phenylethenyObenzyl)-2HTiethylimidazol-5-yl)-^ 
zene)su tf onyl)-2-propenamide, 

(35) (E)-3-(4K:hloro-1-(2<hloro-4-((E)-2-phenylethenyI)benzyl)-2Hnethyllmldazol-5-yO-N-(((E)-^ 
nyl)sulfonyO-2-propenamlde, 

(36) (E)-3-(1-(1-bromo-2-naphthyl)-4K;hloro-2-methyIimidazol-5-yl)4VI-((4-methylbenzene)sulfonyl-2^ 
penamide, 

(37) (E)-3-(1 -(1 -bromo-2-naphthyl)-4<;hloro-2-methyIimlda2oI-5-yl)-N-{{(E)-2i)henylethenyOsulfonyl)-2-pr^^ 
penamide, 

(38) (E)-3-(4-chtoro-1 -(2-chloro-4-(1 -pentyloxy)benzyl)-2-methyllmldazol-6-yl)-N-(1 -pentanesulfonyl)-2-pro- 
penamide, 

(39) (E)-3-(4-chloro-1 -(2-chloro-4-{1 -pentyloxy)ben2yl)-2-fnethyllmldazol-5-yO-N-((E)-1 -penten-1 -ylsulfonyl)- 
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2-propenamide, 

(40) (E)-N-(1 -butanesulfonyl)-3-(4-chloro-1 -(2-chloro-4-{1 -pentyloxy)benzyl)-2-methylimida2o!-5-yl)-2-pro- 
penamide, 

(41) (E)-3-(4-chloro-1-(2-chloro-4-((E)-2i3henylethenyl)benzyl)-2-methylimlda2ol-^^^^ 
s nyl)-2-propenamlde, 

(42) (E)-3-(4K:hloro-1 -(2-chloro-4-((E)-2-phenylethenyOben2yl)-2-methylimida2ol-5-yl)-N-((E)-1 -penten-1 -yl- 
suIfonyl)-2-propenamide, 

(43) (E)-N-(1-butanesulfonyl)-3-{4-chloro-1-(2-chloro-4-(((E)-2i3henyletheny!)benzy!)-2-m^^ 
5-yO-2-propenamide, 

^0 (44) (E)-3-(4-chloro-1 -(2-chloro-4-{phenylethynyl)benzyl)-2-methynmldazol-6-yl)-N-(1 -pentanesulfonyl)- 

2-propenamlde, 

(45) (E)-3-(4-chloro-1 -(2-chloro-4-(phenylethynyl)benzyl)-2-methylimidazol-5-yl)-N-((E)-1 -penten-1 -ylsulfo- 
nyl)'2-propenamide, 

(46) (E)-N-(1-butanesulfonyl)-3-(4K:hloro-1-(2-chloro-4-(2iDhenylethynyl)ben2yl)-2-methyllmW 
IS 2-propenamlde, 

(47) (E)-3-(4<hloro-1-((3^hloro-5-(trifIuoromethyOpyridjn-2-yl)methyl)-2-methyllmi^ 
nylethenylsutfonyl)-2-propenamide, 

(48) (E)-3-(4-chloro-1-((3-chloro-5-(trifluoromemyl)pyrldln-2-yl)methyl)-2-methylimidM^ 
benzene)su(fonyl)-2-propenamide, 

^ (49) (E)-3-(1 -(4-{teit-butoxycarbonylamlno)-2-chlorobenzyl)-4-chlor<>-2-methyllm -pen- 

tanesutfonyl)-2-propenamide, 

(50) (E)-3-{1 -(4-(tert-butoxycaitonylamino)-2H;hlorobenzyO-4K^loro-2H7iethylimidazol-5-^^ -pent- 
en-1 -ylsulfonyl)-2-propenamide, 

(51 ) (E)-3-(1 -(4-(tert-butoxycarbonylamino)-2-chlorDbenryl)-4-chloro-2-nriethylimidazol-5-yl)-N-(( 
25 nylethenyl)sulfonyl)-2-propenamide, 

(52) (E)-3-(4-chloro-1 -(2-chloro-4-(1 -pentyloxy)ben2y!)-2-ethylimlda2ol-5-yl)-N-((E)-2-phenylethenesutfonyl)- 
2-propenamlde, 

(53) (E)-3-(1-(4-bromo-2K:hlorobenzyO-4K;hloro-2-ethyllnildazol-5-yl)-N-((E)-2-phenylethenesutf^ 
penamide, 

30 (54) (E)-3-(4-chloro-1-(2-chloro-4-(phenyiethynyl)ben2yl)-2-ethyllniidazol-5-yl)-N-((E)'2i3 

nyl)-2-propenamide, 

(55) (E)-3-(4K:hloro-1-(2<:hloro-4-(phenylethynyl)ben2yl)-2-ethylinnida2ol-5-yl)-N-((4-met^^ 
nyl)-2-propenamlde, 

(56) (E) -N-(1 -butanesulfonyO -3- (4-chloro-1 - {2-chloro-4-(phenylethynyl)benzyl)-2-ethylimidazol-5-yl)-2-pro- 
35 penamide, 

(57) (E)-3-(4-chloro-1 -(2-chloro-4-(phenylethy nyl)ben2yl)-2-ethylimlda2bl-5-yl)-N-(1 -pentanesulfonyO-2-pro- 
penamide, 

(58) (E)-3-(4-chIoro-1 -(2-chloro-4-{phenylethynyl)benzyl)-2-ethylimidazol-5-yl)-N-((E)-1 -penten-1 -ylsulf onyl)- 
2-propenamide, 

40 (59) (E)-3-(4<jhloro-1-(2<hIoro-4-((E)-2-phenylethenyl)ben2yl)-2-ethylinfiida2ol-5-yl)-N-((E)-2i)henylethe 

nesulfonyl)-2-propenamide, 

(60) (E)-3-(4-chIoro-1-{2-chloro-4-((E)-2-phenylethenyl)benzyl)-2-ethylimidazol-5-yl)-N-(4-methylbenze- 
nesulfonyl)-2-propenamide, 

(61 ) (E)-N-(l -butanesulfonyl)-3-(4-chloro-1 -(2-chloro-4-((E)-2i3henylethenyl)ben2yO-2-ethylimlda2ol-5-yl)- 
^ 2-propenamide, 

(62) (E)-3-(4-chIoro-1 -(2-chloro-4-({E)-2-phenylethenyl)benzyO-2-ethylimlda2ol^-yl)-N-(1 -pentanesulfonyl)- 
2-propenamide, 

(63) (E)-3-(4-chloro-1 -(2-chloro-4-((E)-2-phenylethenyl)benzyl)-2-ethylimidazol-5-yl)-N-((E)-1 -penten-1 -yl- 
suifonyl)-2-propenamide, 

50 (64) (E)-3-(1-(4-bromo-2-chlorobenzy!)-2,4-dlmethylimldazol-5-yl)-N-((E)-2-phenylethenesulfonyI)-2-pro- 

penamlde, 

(65) (E)-3-(4-bromo-1-{2-chloro-4-(1-pentyloxy)benzyl)-2-methylimldazol-5-yl)-N-((E)-2-phenylethenesuffo- 
nyl)-2-propenamide, 

(66) (E)-3-(1-(2-chloro-4-(1-pentyloxy)benzyl)-4-ethyl-2-methylimidazol-5-yO-N-((E)-2-phenylethenesulfo- 
55 nyl)-2-propenamide, 

(67) (E)-2-benzyl-3-(1 -(2^loro-4-(1 -pentyIoxy)benzyO-2-methylimidazol-5-yI)-N-((E)-2-phenylethenesulfo- 
nyf)-2-propenamlde, 

(68) (E) -3- (1- (2-chloro-4- (1-pentyloxy) benzyl) -2-methylimidazol-5-y1)-2-(1-pentyl)-N-((E)-2-phenylethe- 
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nesulfonyl)-2-propenamide, 

(69) (E)-3-(1-(2-chloro-4-(1i)entyloxy)benzyl)-2methylimldazol-5-yl)-2-(3-pyri^^ 
nylethenesulfonyI)-2-propenamide, 

(70) {E)-3-(1-(2<:hloro-4-(1i)entyloxy)ben2yl)-2-methylimidazol-5-yl)-2-methyl-N-((E)-2-ph 
nyl)-2-propenamlde, 

(71 ) (E)-3-(4-chloro-1 -(2-chloro-4-(1 -pentyloxy)ben2yl)-2-methynmida20l-5-yl)-2-methyl-N-((E)-2-phe- 
nylethenesulfonyl)-2-propenamide, 

(72) 4-chloro-1 -(2-chloro-4-{1 i3entylo)cy)ben2yl)-2-methyl-6-((E)-2-phenylethenesulfonylcarbamoyl)-1 H-imi- 
dazole, 

(73) (4-chloro-1 -(2-chloro-4-(1 -pentyloxy)beri2yl)-2-methyl-1 H-imidazol-5-yl)methyl N-(4-methylbenzenesul- 
fonyI)carbamate, 

(74) 4-chlor<>-1-(2-chloro-4-(1-pentyloxy)benzyO-5-((3-(4-methylbGnzenesulfonyl)ureldo)met^^^^ 
1 H-imidazole, 

(75) 4-chloro-1 -(2-chloro^-(1 -pentyloxy)benzyl)-5-((3-(4-methylbenzenesuIfonyl)-1 -methylureldo)methyl)- 
2-methyl-1 H-imidazole or 

(76) 3-(4-chloro-1 -(2-chlorD-4-(phenylacethynyl)benzyl)-2-ethylimidazol-5-yl)-N-((E)-1 -penten-1 -ylsulfonyl)- 
(E)-2-propenamide, 

or a salt thereof. 

6. The imidazole compound of claim 1 , which is: 

(E)-3*(4-chloro-1-(2K:hloro-4-(phenylethynyl)benzyi)-2-methyiimidazol-5-yl)-N-((4-methyIbenzene)sulfo 
2-propanamide, 

(Ej-3-{4-chloro-1-(2-chlor6-4-(1-pentyioxy)benzyi)-2-methylimidazo!-5-yl)rN-{((E)-2i3henyl^^^ 
2-propanamide, 

(E)-3-(4-chloro-1-(2-chloro-4-(phenylethynyl)benzyl)-2-^thylimidazol-5-yl)-N-((4-methylbenzene)su 
2-propenamide, 

(E)-3-(4-chloro-1-(2-chloro-4-(phenylethynyl)benzyl)-2-ethylimidazol-5-yl)-N-(1-pentanesulfonyl)-2-propena- 
30 mide or 

(E)-3-(4-chloro-1 -(2-chloro-4-(phenylethynyl)benzyi)-2-ethylimidazol-5-yl)-N-((E)-1 -penten-1 -ylsuifonyi)- 
2-propenamlde, 
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35 or a salt thereof. 

7. A phamiaceutlcal composition containing the Imidazole compound of claim 1 or a phanmaceutlcaliy acceptable 
salt thereof. 

^ 8. A phanmaceutical preparation containing the imidazole compound of claim 1 or a phamiaceutically acceptable salt 
thereof, which is used as an agent for the prophylaxis and/or treatment of Impaired glucose tolerance disorder, 
diabetes, gestational diabetes, diabetic complications, insulin resistance syndrome, polycystic ovary syndrome, 
hyperlipldemla, atherosclerosis, cardiovascular diseases, hyperglycemia, pancreatitis, osteoporosis, hyperuri- 
cemia, hypertension, inflammatory bowel diseases, skin disorders related to an anomaly of differentiation of epi- 

^ demilc cells, angina pectoris, pulmonary hypertension,. congestive heart failure, glomerulopathy, tubulolnterstitial 

disorders, renal failure, angiostenosis, peripheral vascular diseases, cerebral apoplexy, chronic reversible obstruc- 
tive impairment, autoimmune diseases, allergic rhinitis, urticaria, glaucoma, diseases characterized by impaired 
intestinal motility, impotence, nephritis, cancer cachexia, restenosis after PTCA, or cachexia. 

so 9. Use of the Imidazole compound of claim 1 or a phamiaceutically acceptable salt thereof for the production of an 
agent for the prophylaxis and/or treatment of impaired glucose tolerance disorder, diabetes, gestational diabetes, 
diabetic complications, insulin resistance syndrome, polycystic ovary syndrome, hyperlipldemla, atherosclerosis, 
cardiovascular diseases, hyperglycemia, pancreatitis, osteoporosis, hyperuricemia, hypertension, inflammatory 
bowel diseases, skin disorders related to an anomaly of differentiation of epidermto cells, angina pectoris, pulmo- 

S5 nary hypertension, congestive heart failure, glomerulopathy, tubulolnterstitial disorders, renal failure, angiosteno- 

sis, peripheral vascular diseases, cerebral apoplexy, chronic reversible obstructive impaimient, autoimmune dis- 
eases, allergic rhinitis, urticaria, glaucoma, diseases characterized by impaired intestinal motility, impotence, 
nephritis, cancer cachexia, restenosis after PTCA, or cachexia. 
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10, A method of preventing and/or treating impaired glucose tolerance disorder, diabetes, gestational diabetes, diabetic 
complications, Insulin resistance syndrome, polycystic ovary syndrome, hyperllpidemla, atherosclerosis, cardio- 
vascular diseases, hyperglycemia, pancreatitis, osteoporosis, hyperuricemia, hypertension, inflammatory bowel 
diseases, skin disorders related to an anomaly of differentiation of epidemiic cells, angina pectoris, pulmonary 
5 hypertension, congestive heart failure, glomerulopathy, tubulointerstltial disorders, renal failure, angiostenosis, 

peripheral vascular diseases, cerebral apoplexy, chronic reversible obstmctlve impairment, autoimmune diseases, 
allergic rhinitis, urticaria, glaucoma, diseases characterized by impaired intestinal motility, impotence, nephritis, 
cancer cachexia, restenosis after PTCA, or cachexia, which comprises administering the imidazole compound of 
claim 1 or a phamiaceuttcally acceptable salt thereof. 
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